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ADVERTISEMENT. 


Among the early publications of the Smithsonian Institution was a very 
important volume of meteorological tables by Dr. Arnold Guyot. They were 
so widely used by geographers and physicists as well as by meteorologists 
that when the fourth edition was exhausted it was decided to recast the 
, entire work and publish three separate volumes, Meteorological Tables, 
^Geographical Tables, and Physical Tables, each of which has now passed 
through several editions. 

In the application of the data of these volumes to the study of natural 
phenomena certain mathematical tables beside those included in ordinary 
tables of logarithms are urgently needed in order to save recurrent computa- 
tion on the part of observers and investigators. It was therefore decided 
to publish the present volume of Mathematical Tables, on Hyperbolic Func- 
tions. 

Hyperbolic Functions are extremely useful in every branch of pure physics 
and in the applications of physics whether to observational and experimental 
sciences or to technology. Thus whenever an entity (such as light, velocity, 

« electricity, or radioactivity) is subject to gradual extinction or absorption, 

] the decay is represented by some form of Hyperbolic Functions. Mercator s 
i> projection is likewise computed by Hyperbolic Functions. Whenevei me- 
chanical strains are regarded as great enough to be measured they are most 
simply expressed in terms of Hyperbolic Functions. Hence geological de- 
formations invariably lead to such expression, and it is for that reason that 
Messrs. Becker and Van Orstrand, who are in charge of the physical work 
of the United States Geological Survey, have been led to prepare this volume. 

' CharuCS D. Walcott, Secretary. 

r 

j Washington, D. C., April, 1909. 

In this first reprint of the Hyperbolic Functions a few misprints of trilling import- 
ance have been corrected and four values of the exponential have been changed by a 
unit in the eighth significant place. r n w 

April, ipir. 

In the second reprint of these Tables, several additional minor corrections have been 
made, usually in the last decimal place. C D W 

November, 1920. 

Hi 




iv ADVKHTISKMKNT. 

In the third reprint, a number of minor errors have hern collected 
publications containing hyperbolic and exponential fiiiiriions lias In- 
historical note on page 11, and the tallies of circular function:! and tin- t 
been extended to meet recent demands. 

May, 1924. 
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In this fourth reprint no need for corrections has been discovered 
September, 1931. <\ < Ann nr, 
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DEFINITIONS ANI) FORMULAS. 


Tho hyperbolic functions arc named the hyperbolic sine, cosine, tangent, 
cotangent, secant, and cosecant from their dose analogy to the circular func- 
tions, the tangent being the ratio of the hyperbolic sine to the cosine and 
the other three (unctions being reciprocals of these, as in circular trigonom- 
etry. They are usually denoted by adding h to the symbols of the circular 
functions, as cosh u for the hyperbolic cosine of //, sinh u for the hyperbolic 
sine of it, etc. 1 

Historically speaking, the hyperbolic functions were evolved from studies 
of the hyperbola. They might have been developed from the geometry of 
the ellipse or the catenary or that of other curves. These functions, how- 
ever, may be considered independently of any geometrical interpretation and 
can bo derived from very fundamental functional theorems. 

At least two methods have been devised of defining circular and hyper- 
bolic functions analytically. One of these is due to Mr. Yvoa Villarceau, 1 
and is so extremely brief that it can be given here in a somewhat modified 
form. 

It has long been known that 

E-.:.; I j (■» I tmiu ( ,u . ( ,{u | «/<*)■' ... f ,hi t 

The second of these uijuatious has a single imaginary period, a/V, and the 
third a single real period, a w. Hence every exponential/.*" in which u is real 
has a single imaginary period, a /V, and every exponential with the same base, 
but with an imaginary exponent, has a real period, a tt. Now, all real purely 
circular functions may be expressed in terms of constants and exponentials 
with purely imaginary exponents, and all real hyperbolic functions may 
he expressed in terms of constants and exponentials with exclusively real 
exponents. 

Hence hyperbolic functions may he defined as the singly periodic expo* 
imnlial functions with real exponents. The circular functions arc then the 
singly periodic exponential functions with imaginary exponents. 

It remains to he considered how, from lids point of view, the hyperbolic 
functions of complex variables are to he regarded. The question almost 
answers Itself ; for 

r r *» 

1 More eouipcndloiiH itinl convenient, but less umml, in the notation employed by It. do 
Hnhil-Vejmul, sib //, cob u, tub //. 

1 Oompten Rcmlnu, Purls, vol, H^, 1876, p. 59,1. 

vil 



viii DEFINITIONS AND l-OU MDI.AS. 

which is evidently the product of two functions om- ciicular, the <>i 
hyperbolic. Such functions have a real period and an imagimu y one, 
since they arc single- valued they are not elliptic functions. 

The circular and hyperbolic functions being defined as above, it j., 
as a matter of convenience that a few of the simpler combinations ,,f <•* 
lientials receive special names, as sine, cosine, etc. 

The other analytical method of generalizing the two classes of fundi 
is due to Edward Eneas, ' and is too long to be given hen- in full, but 
method may be indicated. If a and /> are the two roots of die equation 

A 1 — /V 0 « •’ O, 


where /'and Q are positive or negative whole numbers, then two fundi, 
may be defined as follows: 


Un 


a" ~t>" 


and these functions are related by the equation 

(An- 

lucas develops mid studies the.se functions, II mid,,,, „ fi( „, 

ve numbers. He finds that nil the theorems ivnidtlii,. .„„,lv n 

convei ed into those of ordinary trig wiry when /r , .-i replmrd h v 

and Vhy » cos». He infers tint between the I , a...l , .'.I, 

be replaced by any real vnlue, nnd shown llml the llicor, deling will, 

and Kwhen translated Into trigonometric formulas on thin nss.immi 

be verified. By substituting for „ «„ imaginary at, ..uncut ‘ . 

functions also are found to be comprehended in the geminl funei'i , 

,,mrhHlic - 


{ ( , <t\y <t 

dx Io{ W ,/. r or ; e g. 


If c — <*’» this gives 


a 


' At* 


where A and Ji are arbitrary constants • so that ih.. im » 
“:; C0,h *- or difference rrf 

y . 

1*=* A x cos .V -I- //, sin x. 


'Ain. Jour, of Math., vol, i, ,« 7 h, p. 



nuifiNmoNrt and pokmijj.am. 


ix 


Thu hyperbolic functions may also be de- 
fined geometrically with reference to any 
hyperbola. 

bet (),'l a, (W «« b be the semi-axes of 
the hyperbola AI\ and its conjugate HP' 
referred to the rectangular axes o. v and 
oy. The argument or independent variable u 
and its functions are then given by : 1 * 


u 


sector ()<■!/ 3 * 
A OAli ’ 


ainh u 


A O. IP 
A ()////' 


cosb u 


A ( )p/i 
A (bin’ 


etc. 



'Die areas of the triangles (bl/f, OA/\ and OPH are respectively 4 ab t 
4 ay and 4 Ac, and the area of the sector OAJ* is found from the equation of 
the hyperbola, 

.v* / 

«* ‘ A 4 £ " J ' ' 

to be 


o "b , x . v . 

'S’” 1 /,>• 


Hence, in accordance with the above delinitions, 


■i S 
nb ' 




ainh u 


h « ), 


cosh It** '* Ml 4 (/.•» ■>'), 

a v J 

, Similarly the argument and functions of circular trigonometry tire : 


3 iS 

U tm ■ 

a ’ 

me 

P&S > 

radius 

Sill 0 law 

pji ' 4 i (A* a ‘ 

COS 0 m 

y «sa 4 (p 6 T /' ,tf ). 


A comparison of l he preceding equations shows that there exist between 
the two sets of arguments and functions many interesting analogies and rela- 
tions, Thu arguments are in each ease the ratio of two areas, although the 
argument of the circular functions may also he defined as a ratio of two lines; 

1 For definitions which tiro Independent of the position of the sectorial nrens «ec Prof. 

JtuneH McMnhon'H " Hyperbolic Punetlrins " n mi it paper "On the Introduction of the 

Notion of Hyperbolic Fimctiomr," by Prof. M.W. Ilankcll, Hull. Am. Math. Bee., vol. i, 

1894-95. 
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DKI'INITION.S AND KOUMDI.A.S. 


the hyperbolic functions stand in the same relation to the ajuiliitna! hyj 
bola as the circular functions do to the circle; each se t of lumtimm ma> 
defined analytically as a particular branch of the theory of the cxpnmii 
function, and it is possible to pass from the one to the olhei by means of 
imaginary i~ |/ — i. For example, 

si nil k --- i sin in, 
cosh it m cos iu, 

tnnh v ■■■■■■ i tan />/. 


Furthermore, every rational function of the hyperbolic function.-. and ill 
inverts can be integrated by the help of corresponding known integrals of 


cular functions. Thus, to find j seeh u du from 

/ , i . i I* sin // 
sec u du ~ log , * , h>e 

2 : sin// 


i I tan 


i tun 


substitute in for u and reduce to the form 


J sccli u du « | log 


i 1/ lit nli 


i *— i taiili 


If in this equation tnnh " is replaced by/, the second member coincides 

form with the expression for 2 tan V given below. 

Hence 

j well u du ~ 2 tan ‘(lanli " ) «•« >: d u. 

Similarly, when a differential is encountered the integral of which in not t 
be found 111 this collection, it is expedient to deduce the com -nam.lin 
expression 111 cyclic functions by 
substitution of ix for .r, etc., and 
then to make a search for its 
integral. 

Most interesting is the relation c , 
existing between the formula* of 
spherical trigonometry and the 
for mu Ire of Lobachevsky’s imag- 
inary geometry, hyperbolic ge- 
ometry, or pseudo - spherical 

geometry, ns it is sometimes 
called. Lobachevsky defines the . ... .. 
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and PC, may be drawn from a point P to a line AB ; the sum of the angles 
of a triangle is less than two right angles, and the angle of parallelism II (p) 
is dependent upon the perpendicular distance p of the point P from the line 
AB. If now any line passing through A, such as AE , is extended until the 
perpendicular erected at its middle point is parallel to AB , the locus of the 
points E is a boundary curve, and the revolution of this curve about AB or 
one of its parallels develops a bouudary surface. It is upon this surface of 
constant negative curvature that Lobachevsky imagines a triangle of sides 
a, b,c and angles A, B , C to be drawn. He establishes as fundamental rela- 
tions between the sides and angles of this triangle 1 

sin A tan // (a) — sin B tan 11 (b) = sin C tan II (c), 

siu 11 ( b ) sin H ( c ) = sin II ( a ) — cos // (b) cos It ( c ) sin It (a) cos A, 

sin 11 ( a ) cos A — — cos B cos C sin H ( a ) sin B sin C, 

and also proves that 

sin II («) =* (cos in') ~ x = (cosh u) 
tan 11 (u) — i (sin hi) _1 = (sinh u) -1 , 
cos tl (it) = — i tan iu = tank u. 

Hence the preceding equations may be written 

sin A _ sin B __ sin C 

sinh a ~~ sinh b sinh c 1 

cosh a — cosh b cosh c — sinh b sinh c cos A, 

cos A ~ — cos B cos C -f- sin B sin C cosh a. 

These formulas are, in fact, precisely those of spherical trigonometry, in 
which the real sides a , b, c have been replaced by the imaginarles ia, ib , ic. 
If the triangle on the bouudary surface is infinitesimal, the above equations 
reduce to the well-known relations between the sides and angles of a triangle 
on the Euclidean plane. The theorems of non-Euclidean geometry may not 
therefore be inconsistent with experience, for the largest triangle which we 
can measure is infinitesimal in comparison with a triangle on the boundary 
surface. Lobachevsky pointed out that a triangle on a boundary surface 
would correspond to a triangle connecting three stars in distant parts of the 
universe, and that the postulates of his geometry, involving as they do the 
question of the curvature of space, would be capable of experimental proof 
if the parallaxes of distant stars could be measured with sufficient accuracy. 

Lastly, there is an important relation between the numerical values of the 
circular and hyperbolic functions. If the argument u assumes successive 
values between o aud + oo , siuh u assumes successive values between o and 
+ oo just as tan a does when a varies from o to 90 °; cosh 11 assumes values 
between 1 and + 00 like sec (3, and tank u assumes values between o and 1 


'H. P. Manning's Nou-Euclidean Geometry, p. 60. 
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in the same way ns sin y. The variation of the hyprrhnlir finieticniN tlinni)- 
out the entire plane and their similarity to tin; circular fund ions between I 

limits <iii(l i Mm" is m 1 h»\ 
in the diap.tam. Siner <-a 
ul the IllUetiotiS is ; . i 1 1 j » 
periodic, their niiisl hr 
single value of u, /{, y re 
respond! up, to a paiiinil, 
value of n, Mich that 

sinh u tun ii, 
rush u see //, 
tan li 1/ ! ' sin y, 

It will he fnituil I iv sill 
stitnlinp, in the (ripmiomrl 
rie formula* that <» ♦•••» /f 
-- «/>, and the inpiited rein 
lions itit: theiefore 




eosli u 
sin h u 
taiih u 


• See i/i, 

tan •{>, 
sin </■, 



I he anj'le </> whieli tender* 
it possible to evaluate the 
hyperholie fiiiielinns by 
moans of the eitviilat tune, 
lions is of y.real iinpnt turns* 
in pure and applied mathe. 
mutics. Some of it?, pi.ip 
erlios and applieutious will 
he considered in Hie fieetiun 
0,1 Kvmnelrieal jllirntra ■ 

Jt is railed M udei • 

inannian u un<| i*i written 

'/» •' * a ' d “ ■ 

The following list off, <nn 
ulu! involving the hyper* 
liolie filiations rni}.;hl he 
Kreally extended, hut it 
indmies the most useful 
relations. 1 


‘Inken with additions from Prof It n ■ <«, 

McMahon’s Hyperbolic Sanctions, ’ ' circC8 i'abtc of Imr Tl r rt h, iiit.l 


I ‘ref. 
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A.— Relations between Hyperbolic and Circular Functions. 

r. sinh u = — i sin iu = tan gd u. 

2. cosh u — cos iu — sec gd u. 

3. tauh u — — i tau iu — sin gd u. 

4. tanh \ tan \ gd u. 

5. e" — (1 + sin gd u) h- cos gd u, 

= [ 1 — cos (i 7 r-{-gd u ) ] -5- sin (i A- + gd «), 

— tau (1- ir -f- \gd u). 

6. sinh iu = i sin u. 

7. cosh in — cos u. 

8. tanh iu = i tan u. 

9. sinh {it ± iv) = ±i sin ( v iu), 

= sinh 11 cos vizi cosh u sin v . 

10. cosh (u ± iv) — cos ( v =F in), 

= cosh u cos vdtzi sinh u sin v. 

11. cosh (mitr) = cos m n. (m is an integer.) 

12. sinh (2 in -\- 1) i in = i sin (2 m -f- 1) J n. (m is an integer.) 

B. — Relations among the Hyperbolic Functions. 

13. sinh u — J ( e" — c ~" ) = — sinh (— u) = (csch it) ,~ l 

= 2 tanh h u -+• (i — tanh* ^ 74) — tanh u -5- (1 — tanh* 

14. cosh u~ h ( e u + d?-") == cosh (— u) — (sech u)~\ 

= (1 ■+ tanh 2 J uj -+• (1 — tanh* J it) = 1 -s- (1 — tanh 1 74)3*. 

15. tanh 74 — (e u — e~ H ) -f- (e u ■+ e~ u ) = — tanh (~ u), 

— (coth u)~ l = sinh 74 -f-cosli u — (1 — sech* u)%, 

16. sech 74 = sech (—11) — (1 — tauh* 11 ) 34 . 

17. csch 11 = — csch (— 74) = (coth* u — 1)^. 

18. coth 11—— coth (— 11) =a (cscli* 74 -f- i)J^. 

19. cosh* 74 — sinh* it — 1. 

20. sinh in — -\/ \ (cosh u — 1 ) . 

21 . cosh i 11 == y/ |(cosh 11 + 1 ) . 

22. tanh i 11 = (cosh 74 — 1) -f- sinh 24, 

= sinh 11 -h (1 + cosh 11 ) — i/(cosh u — 1) (cosh 74 -|- i)T 

23. sinh 211 = 2 sinh u cosh u = 2 tanh 74 -i- (1 — tauh\?4). 

24. cosh 274 = cosh* 74 -f- sinli* 11 — 2 cosh* 74 — 1, 

= 1+2 sinh* 74 = (1 + tanh* 74) -h (i — tanh* u), 

25. tanh 274 = 2 tanh 74 (1 4- tauh* u ) . 

26. sinh 374 = 3 sinh 74 4 sinli 8 74. 

27. cosh 374. = 4 cosh 8 74 — 3 cosh u. 

28. tanh 374 = (3 tanh it -J- tanh® u) i- (1 -f 3 tanh* 74). 
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29. sinh nu — 

n cosh " -1 11 sinh u -f — ~ ~ cosh" -1 u sinh 3 u + . . . 

6 

30. cosh nu = cosh" u 4- — cosh n “ 2 u siuh s u -f 

2 

31. sinh 11 4- sinh v — 2 sinh 4 (11 + v) cosh J (11 — v ) . 

32. sinh u — sinh v = 2 cosh 4 (it + v ) sinh i (77 — 77), 

33 . cosh u + cosh a — 2 cosh 4 (77 + 77) cosh J (it — v) . 

34. cosh u — cosh v — 2 sinh 4 (u + v) sinh 4 (11 — v). 

35. sinh u -J- cosh u — ( r -f- tanh 4 11) -s- (1 — tanh 4 «). 

36. (sinh 7/ -f cosh u) n = cosh 7777 4- sinh 7777. 

37. tanh u 4- tanh v — sinh (u + v) cosh u cosh v. 

38. tanh u — tanh v = sinh (n — 77) -f- cosh it cosh v. 

39. coth u -J- coth v — sinh (u 4- v) -s- sinh it sinh v. 

40. coth u — coth v = — sinh (u — v) ~ sinh u sinh v. 

41. sinh (11 ±v) — sinh u cosh v ± cosh u sinh v. 

42. cosh (u ± v) — cosh 11 cosh v ± sinh u sinh v, 

43. tanh (u ± v) = (tanh it ± tanh v) (1 ± tanh 11 tanh v). 

44. coth (11 ±v) — (coth it coth v ± 1) ~ (coth v ± coth it). 

45. sinh (it 4- f) 4- sinh (u — v) = 2 sinh u cosh v. 

46. sinh (u 4* v) sinh (u — v) = 2 cosh u sinh v. 

47. cosh (11 4~ v) 4~ cosh (11 — v) = 2 cosh u cosh v, 

48. cosh (u + v)~ cosh (u - 77) = 2 sinh u sinh v. 

49. tanh 5 (11 -f v) = (sinh 77 4- sinh v) (cosh 77 + cosh v). 

50. tanh 4 (« - = (sinh 77 - sinh v) -r- (cosh it + cosh v). 

51. coth 4 (11 4- v) = (sinh it — siuli v ) (cosh 77 — cosh v). 

52. coth 4 (« - *0 = (sinh u 4- sinh v) (cosh 11 - cosh v). 

Cl tan h u + tanh V __ sinh (it -f v ) 

tanh 77 — tanh v ~ sinh (u — v)' 

coth 11 + coth v sinh (it 4. v) 

coth 7c — coth v sinh (it — v)‘ 

55. sinh (7 1 + v) 4. cosh (it 4- v) « (cosh 11+ sinh it) (cosh z; + sinh v). 

56. sinh (it 4- ») sinh (77 - v) = sinh 2 77 - sinh 2 77, 

= cosh 2 u — cosh 2 77. 

57- cosh (77 4- v) cosh (77 - v) = cosh 2 77 + sinh 2 77, 

= sinh 2 77 4- cosh 2 v, 

58. sinh (mi n) — o. (ni is an integer). 

59- cosh (tin if) => ( — . i)« # 

60. tanh (mi it) = 0 . 

61. sinh (77 4- miv) = ( — i) m sillh u 

62. cosh (77 4- mi it) = (— i) m C osh 77. 

63. sinh (2 777 4- 0 Un=±i. 
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64. cosh (2 m 4 1 ) ^ i 7r s=s o. 

65. sinli ± itj = 2 cosh 7-!. 

66. cosh ± 72^ = ± i sluli u, 

67. tanh (72 -f- fa) = tanli n. 


68 . 

69. 

7°. 

71. 

72 . 

73 - 

74 « 

75 . 

76. 

77 . 

78. 

79 - 

80. 

81. 

82. 

83. 

84. 

85. 


du 


C. — Inverse Hyperbolic Functions. 
sinh " 1 11 = log ( k+i/V + O =cosli-' 1/72 9 4 1 = f 7 -j-.- 

J (w 3 4 1 

cosh " 1 72 — log (72 4 \/ id — I) — sinh -l |/ ? 7 ZI 7 ^ f ./ 

J («r — ij-^ 

tank -1 77 = 1 log (1 4 - it) — i log ( 1 — u)— f y 

cotli -1 u — i log (1 4 «) — i log (77 — 1 ) = J" “ tal1 -^ _1 

sech-« = log (L + V 4 - 1 ) — /, 7 ( r -,^K. = c ° sh - , r 

cscll -1 7 / = log (A+VJ + 7 ) =-J^f 7 )K =“ Ull -4 

sin" 1 77 = — i sinh -1 777 = — ? log (2V2 4 v' 1 - — 77 3 jT 

cos ” 1 77 = — t cosh -1 77 = — 2 log (77 -f- 2 |/ 1 — id). 

tail -1 72 = - — i tanh - 1 772 = “log (1 4 *«) log ( 1 — in). 

21 22 

cot -1 72 =5 i cotli -1 in——, log (772 — - 1) ~ log (in -(- 1). 

2 l 2 l 

sin” 1 777 =7 sinh- 1 u — i log (72 4 ]/ 1 472 s ). 

COS -1 772 — i cosll -1 772 — i log (it -f V I 4 ? 2 ' J ). 

tan -1 272 =5 i tank -1 72 = log ( 1 +72) log ( 1 — 72) . 

cot -1 272 =5.— i COth- 1 72 = j log (72 4 i) + ~ log (72 — I ) . 

cosll -1 \ (724 — ) = sinli -1 \ iu — > )=tanh “ 1 - L - ~ T > 

\ U J \ 72 y 77 ’ 4 r 


= 2 tanh -1 


72 4 I 


= log 72 . 


tanh -1 tan u — \ gd 2 u. 
tan -1 tank u — \gd~ x 2 1 2. 

cosh 1 esc 2 72 = — sinh ~ 1 cot 2 72 — — • tanh -1 cos 27 2 = log tan u. 
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86. tanh" 

1 tan* (| 7T 

f- }, //) log CSC 

11. 

87. tmih~' 

1 tan 3 i u ■ . 

2 log SCO U. 


88. cosh" 1 

H d; cosh' ' 

1 v ■ -- cosh 1 [//;• i 

1 <«* 1 ) 1 1)1 

89. siiilr' 

u ± sinlr 1 

' V- : sillll [// I 1 

1 1 •*’ *Mi| ,,‘j. 



U. SlilUIC.M 


90. e" ^ 1 • 

r # ~h ■■■■• - 




2! 

31 1 41 1 • ■ 

0 

91, log H «a 

(« — 0- 

v-l-. 1 

(ll ■ - l )‘ ... ^ , 





92. log u 

1 ..j. 

« \v « 



/c 1 


v w 7 ■ 

93. log u « 

•to 

. i- . 1 v " n\ 

1 / U 1 \ • 1 


L w -1- i 

3 V « !• 1 / 

.S (« f , ) 1 * ■ • 1 


94- log (1 

1- w) 

2 


«* 1 • ■ • 

0 

95. log ( -Lx* 

' 1 — « 

v 

//’I ’ 

5 

«* 1 1 «' 1 

• - J U 

96. log 

T 1 
— 1 

>-0; 

O'- 



97- sinh « r 


.1. "" , »’ , 





.11 1 si ' 7 

■f . , , 


in' 

r - 

-«( 

OK 

;:.)(■ 

* ) • ■ 

<n ' " 

98- cosh H Kit I 

.»* J, «* . 7/" 






2f -|1 ' 6! 

r . . , 


in' ► 

= 

(>■ 

-i“’) ('•<■; 


4 «* \ 

.sv / ' • ‘ 

<y - 

99. tanh n sa 


7 

'.vs 

* ■ . . 


100. « cotli » 


|,., r ■/,’ 1 . 
3 45 

1 3 , 

*r u* 
945 

'•I** 

» 1 4 

(V-; 

J or, secli 7; ss 

1 _ 

3 i" 54 — 

(n . 
730 ' 

• • • 

(«• | 

i02, u csch u = 

“ r — !• //* -i- ^ ,, 

• 31 





0 360 

1 

i5iao ‘ ■ 

i n* *.* 

103, gdn sb <j> 

=* n 


fii 

■ / 
5040 

M . , . 

(« Mini 

S3 

2 

— sech 7/ — n 13 

well* 7/ 




2 3 

2 4 

5 

• (« larj 
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6 l 


104. u=gd-'<}> --<!>* + — 6 s -f- 

0 24 5040 


105. siuK“' u~u 4- 

2 3 245 


<£ T + • . . 
13 5 H 1 


2467 


= log 2 u 4 - ~ 

2 2 7 /* 


1 3 r . I _ 3 __S__.I_ 

2 4 4/7* 2 4 6 6?/ 


107. tanh” , * = « + — «» + J-*« + + . . . 

3 5 7 

108. coth-‘««taBh- , ~ = i + r^ + -rr + z i r- f 


11 11 ' 377 s ' T 5 77® 


7 77 1 


XVII 


+ . . . 


106. cosh" 1 U — log 2 u i JL 1 3 I 3 5 _J 

2 2 7/* 2 4 4 77* 2 4 6 6 77° 


(«’< I.) 
■.(«’>!.) 
( 7 ^>I.) 

(»* < I.) 
(«*>!.) 


109. secli- 1 ?c = cosh -1 — = log — — £ — I 3 _^_I 3 5 

u u 22 244 2466 

no. csch -1 7 / = sinh -1 — = — ? 1 £_3 J>. 

« « 2 377* 2 4 577® 246 

+ . . . 

= log±4-^-i-A^_ f ._LJLA^l„ . . . 

u 22 2 4 4 1 2466 


(*’<!.) 

I 


777 7 

<«*>!.) 

(«*<!.) 


E. — Derivatives. 


112 . 7 / 


119 . 

120 . 

121 . 


7/77 ■ 


d 10Ke “- 

1 

7/77 " 

~ 77 

7/ 77 “ 

d\ 

du 

di 

dll" 

( T 

77?77 

k 1 " 

7 ^ sillh 77 


du 


d cosh 77 


du 


d tanh 77 


du 


d cotli 77 


du 


d sech 77 


du 


d csch 77 



log* a. 

7i? 77 u 

11 4 . 

«•» 

7 ^ sinh 77 

115. j = cosh 77. 

116. 

(ill 

d tanh 77 , , 

1 17. - - ■ = secli 77 . 

1 18. 


= — sech 77. tanh 7/. 


dit 

d sinh — 1 27 


du 


V 77 8 4 - I 
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122 . 

123. 

12 4 . 

125 . 

126. 

127. 

128. 


d cosii ~ 1 7/ 


</?/ 

V id — 1 

tanh — 1 ?/ 

1 

//?/ 

1 — id' 

// cotli — 1 u 

1 

du 

i — id 

d sech — 1 7/ 

— 1 

du 

u j/j __ w * 

d cscli — 1 u 

— 1 


* V id 4. r ’ 


d gd it 

■^*r'= sech «- 

<7 gd - 1 11 

~~d^~ = sec "« 


F. Integrals. (Integration constants are omitted.) 


i 29 . j 

f si nh 

u 

du - 

- cosh it. 

j 3 o. j 

f cosh 

u 

du - 

= silih 11. 

131. J 

f tanh 

11 

du = 

= log cosh n. 

132. J 

f colh 

n 

du - 

= log sink u, 

' 33 . j 

sech 

u 

dit - 

= 2 tan — 1 c" ■ 


1 34- /* csch it du — log- tanli — . 

2 

135. J , anih-«flr«=r^-si ll h"- 1 «. cosh n — ~± /sinh"- 2 ?/ 

= TTpr sluh " + 1 * cosh * — shili » + 2 « du. 

!36. J' cosh’* u du — -- si nil u. cosh"- 1 u + — ~~ 1 C 

n n ./ 

= — sillh * cosl1 " + 1 » + ~~ f cosh" + 

137. J it sinli u dn = 7/ cosh 7/ - silili 7/. 

13 s * / '« cosh ?/ du ~ 1 1 sinh u — cosh u. 

139- fn' sinh n du = (n* + 2) cosh ?/ - 2 « sinh ?/. 

140. J*u n sinh it du — ?/" cosh 7/ - W /»_i siuh w 
+ » (» — i)Ju n - 2 sinh ndu. 


cosh"- 2 ?/, du, 
* ndu . 



DEFINITIONS AND FORMULAS. 


XlX 


144 

145 
r 


I4 1 * / sinli 2 11 du = 4 (siuh u cosh u — u). 

142. /sinh u. cosh u du = 4 cosh (2 77). 

143 j cosh 2 11 du — | (siuh 71 cosh u 4- u). 
f taiih* 7 i. du ~u — tauli u. 

J*coth 2 u du — 71 — coth 71. 

46. J ' sech 2 u du = tanh u. 

147. / sech” u du \ sech 71 tanh u % gd u. 

148. J*csch 2 u du ~ — coth u. 

149. /sinh- 1 u du = u sinli -1 #-{14 n yA. 

150. / cosh “ 1 71 du — u cosli" 1 u — («» _ j )J 4 . 

1 51. / tanh -1 71 du = u tauli- 1 u 4- ± log (1 - »•). 

152. fusinh-'udu = -\ [(277* + r) sinli~i« - »(i + «»)*/ 

153 - /»cosh-»«rftt=4 [(21?- i)cosh-* u - u {id ~ 1 )/]. 

I54 ' J* ^ cosh * + 00811 #) _1 ^ = 2 each a. tanh - 1 (tanh | 77. tanh j a), 
= cscli a [log cosh l- (u -f a) - log cosh * (77 - a) J ■ 

155 - / (cos a + cosh «) “ 1 rf« = 2 esc tan- 1 (tanh £ «. tan .J- «). 

156. / (1 4- cos «. cosh «) - 1 du = 2 esc «. tauli- 1 (tanh | 7/. tan * «). 
I 57 - sinli 77 cos 77 7/7/ = 4 (cosh u. cos u -(- sinli 77. sin 77). 

158. /cosh 77. cos 77 du = \ (sinh 77. cos 77 + cosh 77. sin 77). 

I59< / sinl1 u < sJn udn — ^ (cosli u. sin 1 1 — sinli 77. cos 77). 

r6o. /cosli 77. sin 77 du — | (siuh u. sin u - cosh 77. cos it). 

161. /siuh (77777) sinli (7777) du 

= 7"^=^? [ w siuh (**) cosh . Cw«) — « cosli ( 7777 ) siuh (77777) J . 
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DKI'INITIONS AN1I I'OKMULAM. 


162. j * cosh (mu) si till (nu) du 

~ nd~ Td \jn si nh (nu) sinli (mu) n cosh ( nu) cosh (mu) j 

163. Jcosh (mu) cosh (uu) du 

\_ m s ‘ n ^ 0 ,,u ) wish (uu) u sin h (uu) cosh (mu) | 

1 64. ^ sinli u tunh u du ■ ■■■■■ sinh u •••• gd u, 

165. Jcosli u cotli u du ■■■■■. cosh // -}• log liuili u • 

166. Jsec u du — - gd - 1 u, 

167. f sec 6 tf, d •!> -~: j (1 -f. tail' Utn «/* ] son </» Inn </. | ,» K ,1 1 , 

= 1 tnu </' 0 “I- tan* 0)K -| J sinli 1 (lull </• ). 1 loir «/. A »</ > 

sinli — * w -. r /• 

« (</• «*)'« 


168 


171, 


J (« J 

: M’)* 

f_ 

du 

>/ («*- 

-a*jX 

f l/« 

(«’~ 

•»*)»<« 

f ~ 

- ufo 

/ («» - 

' rt *)n>n 

r.-~ 
/ •»/ 

du 

.A\V. 


r , u 

~~ colli 
<1 a 


r du 

J ( ( J* //*) ?4 


/' l/ll 

• * a 1 l //' 


•nu 


cos 


u ‘ 
.*/ 

n * 


J HII /\ 

•» JWt * 


1 . . u 

Inn 1 

it »1 ' 

1 . , w 

tot 1 

it ,1 * 

1 . n 

sec 1 

‘I II 


I 


II 


. 1 

1 o (j 


... 1 . . . an J /1 

(aid +2l>H+c)x \/ a 81,1,1 « po'dtUv. in • 

” 1 / « “ !l ' 1 ( r Ltv “ «,■ < a; 


—/ .COS'"' •»'» * , 

I 7 rt (/|‘ — i/,)S 


175 


. f i 

•/ ( rt// 11 -I- 




(«« a -I- 2 :p7J e - J ' 


ini f /* 
(in- 


«/ negative. 
Hi' > <V | 


7/, r v> , <Ui +J' (u < /»', 

«« f /, 

Tp-xu coth-' J?",.'!:. * , ; 
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/ tin 2 i y 

(it it) (u ■ //).'« : ' (rt (,yA lm,h V “ _* b > 

f v-V 1,1,1 'V;.v 

01 (« • />)'« <,(,Llr 1 ^ l ' l,c roal fonn !fl to lie taken.) 


' 7 - / 


./ (« ••")(/' /0’<* (4 -- //).' 


1 tan ll 





or 

(/> «,« 

noth 1 y 

/ // -• // 
rf* ' 


or ’ ' 

(ff A)’ 

« tun 1 \ 

j /> •■• •• //. 

« • “ /; ' ^'l ,e refl l form 1,4 to foe 1 

H. / O' 

- ’ a')' * tin 

•1 »(«• •• 

-«’)« J «*cotili-> “. 

a 

/v 

«’|W </« 

4 » (a* ■ 

~ w 1 )^ -I- Jrt'aiir-' 

a 

(V 

1/ 

•!• </’)'- </// 

4 « (w* • 

I-#')* *|* 4 «* «in It"* 1 — . 

<1 


/* ,,011 

1 . t ^ i/« i , s ■ . 

, • ..-in 

*• J a , («//••» 1). 

J " f u {l J n« « e^tfu. 

f ' r~ 

•' " M W‘ I - I/-- 1 '"J ,(** \ J* 


/» 

. j a*" (fit : . 

*>' /' ittg 

. / «"«■•</// ■ "" .. * ia * w !' 4 . « « i)a h «" -* . , . 

* ln k rt (l«K«)' 0«K «>■ 

,,, «(« 1) (« a) . . 3 ,i «'• 

(logff)' HI 

/ **" tlu a " 1 ... log a (I 0jy a y 

H 1 L « M ' ' In ■ 2)«^ ~~ 

— . . . v . : (1<>K «)*"*' frt-rfjn 

Of - a) (« - 3) ;vT 5 TJ — “J* 

log u + « log « * -j. , 

• 2.3 t . •* I 1 * * 1 ' 
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DEFINITIONS AND FORMULAS. 


igi 

192 

193 




I + ° e 1+ 

1 du 1 r , 

-j- am 

1 

<z^"‘ -f be-™ 

m (ab)% 

' du 

1 finer 

{a -f- be™)# m 

, / “ lo g 
V a*- 

1 ue u du e u 



+ be" m -l /a) 

- log ( j/eT+ be™ + J . 


■fu 

194. f ^ log u iu. = i " ‘P? ” - j 

J a a J u 

195. J ' log u du = u log u — u. 

196. f u n log u a lu = u m + 1 P -f og U — l *1 

197- / (^g «)” du = u (log #)" — u J* (log n)» - ' du. 

I9 8. /><- (log K,” — ~ T ft H- (log «)“ - ‘ rf«. 

! f Oog »)“<*« _ (log 7l) n + l 

* n n -f 1 

200 ‘ f lo^ir = log (log + lo s « + + -S2Si£ 4. ' 

' o • «5 * 

. f-- — — 1 1 _ I C du 

J HosrwV* r« — i)(io g «)»-i u __ r J (log^T* 


(log ») n 
r n m du 

' J riot 


U m + 1 


(log «)" 


“ , m -h 1 /» 

. (» -~ 1) (log «)" “ 1 ^ n — 1 J 
r r e~v 

2 ° 3 ' J !ok « = J -T ^ where ^ = — (» + 0 log ». 


(log »)» 


(logw)'*' 


■ 1 • 


204 

205 


r du 

■ J Tioga =1 °fr(iog*). 
•/: * 


w (log #)” («— 1) (log«) n - 1 ' 

2 °6. -J- £«) m log 11 du = 


Tl m + r) [(« + *#)•+* lo e «- 
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207. I n'" !<>}•■ {a \ • bn) du 


m 


208. 


J 


* In}? (ti I- />//) t/n 


20(J. 

2 t< ), 

211 . 

212 . 


j w m 1 1 1 (>k (/f 


’ u m 1 1 (in *1 

a | hu J * 

//« 

1 / bn 

\* , 1 (bn 

V 

a 

l a . 

) 1 ,i’ ( « 

) ' • ■ ’ 

a 

i- 1 ( rt ..\ 

1 ( " 

V, 

bn 

1 a* WW 

3* V />« 

) 1 

r 

lojj // 

1 r 

till “l 

L. 

(// 1 />//)"' 

1 ' <' //(rf 

1 J. 

; if 

I "") 

/’ loR (a |' 
./ n 



/’ lojj n t/u 
• J (a ■ !• bn i 1 ' 


| (<H* bn) 1(>K a tin s ^ loy; a ■ " ^ U - an ~~ \ bu\ 

lotf u t /n 
J (a I /»//)'•■• 


/, Lok" 

2 ) 1 ( a ■ | bn) I 

• 1 a U»K (l a | bn •{■ \ ' a ) 

... 1 

0 loff ( 1 a | bn 

■ 1 a ) | , if a > o, 


(lojf n -2)1 

(a bn) | ;« | ' 

, 1 la\bn 

u : inn 1 W 

’ a 

, if «< 0. 


213, 

2t.|. 

21,*). 

2 1 6. 

217. 

218. 

21 IJ. 

220 . 


/•" 

(in 

Oil 

( « " ( "'//«• l 

oil 

r „ 

J„ «" 

r, 

OH 

f- 

Oil 


2 ( 1 . 2 </ 
, (" I' I ) 

.1 I I 




n I 

rf " I 1 



llll 11 

du 

1 . 

. 







2 " ' 


Ill 


/* * 

• 1! 11 


H* . 

III 

du 

f 

*» 


II li 1 

n tin 

l 

J 

7r 




2 n 

V 

// 

'■•MU 







du. 


J *• 



U 



V n 




K- 


a > 0. 


w > o. 


r. 

./»( H| 

/ID 

00 Hi 


rf« rr 

Hillll (»«) 2«‘ 

It t/it rr’ 

Hinli (»«) ’ ' 4 n l ' 



Xxiv N1TI0NK AND l-OUMlt.AS. 

221. sinh (mu) . sinli (nu) du j onsli (mu ) . rush < n n | du 

u, if /// is tlillViiiit limn ti. 

222. ( ' "cosh* (mu) dll - ( ' * {ii|l|l'(w// ) dll 

Jo J«» 


/*•)• i rr 

223. I sinh (/////) //// "•••: 0. 

J— i it 


/•l 17 

224. I cosh (/////) du 
Jo 

~ " (). 


/’I IT 

225. 1 sinh (/////) cosh (;///) J// 

J— fir 

0, 

/'f IT 

226, J sinh («///) cosh (/////) du 

0 . 

/ 1 loj? « . 

227. — -- — dn as- 

Jo J — « 

7T* 

" 6 ' 


228 . /"Ja* 

7f a 

12 ’ 


f 1 log # . 

229. 1 — j- Jtf - 

Jo i — id 

/r* 

" 8 ’ 


23 0 . X log ( r t_). 

du 7T* 

" -1 * 


21I f n du 

Jo (1— '#*)« ~~ 

2 1<)U2, 


23S , 

Jo log « 


. if /' 1 t 

233- j 0 (log U) n du (- 

~ I)" . ill 



234- 

.( (log ~ r )'\/u*s. 

j ir 

2 ' 

235- 

X’ ( 1 o *t)’* m 

«!. 

236. 

r> — * 1=3I / 

mo - 


237- 

JVlog (X)“rf« 

_ r («+i) 

(w -h O'* h ’ lf w ^ 1 

238. 

X log (X: 1 ; ; ) * 

tr* 

4 ’ 
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(>. — Kouhulah kok Tine «SoumoN ok I'sKmio-npinmicAi, Tuianoi.ks. 


a , - A'it; hi 7 'mingles. 


sin A 

cot II (a) 
cot II ( ( ) 

sinh a 
sinh /: ’ 

cos A 

cos II (b) 
cos II t < ) 

lanh b 
lanh c 

cos A 

sin II 
sin II (</) 

■ sin H cosh a. 

cot A ■ 

cot II (b) 
cos II (a) 

sinh b 
lanh a 

COM />’: 

cos II 1 a) 
cos II (< ) 

lanh a 
lanh c ' 

cos // 

sin A 
sin II {b) 

sin A cosh b. 

sin /{ 

col II (b) 
cot II (<?) 

sinh b 
sinh c 

cot /f 

cot H(a) 
cos II (b) 

sinh a 
tanh b ' 


tan A uui // ; din II (i) nin II (a) ain II (//), 

• sech e : • sech a scch b. 

b.'-'- Ohlii/itc Triaujrks, 

The general relations are : 

cosh a cosh b cosh e sinh b sinh c cos A, 
ain A aiiih b sin I! slnh a . 
eoth a siuli b • * cosh b com C 4* sin ("cot A, 

cos A * cos 1 1 cos I- sin // sin C cosh «, 

Porll solves the six typical cases in the following manner: 

Cask 1 .-“"Given a, b , e, Put a /> f a 4- b c. Then, 

tan J A- < J hU,U ^ <•). 

v sinli p sinh (/-•«) 

The comli lions are a < b 4* c; 6 < a 4- a and c<a 4- b. 

Cask a,— Given a, //, A, Draw the geodetic line CD perpendicular to A/l 

Then a > CD: ?il !?1 1 < i • cot C> o ; and lanh |<?> o. 
sinh a J 
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. ,, sinh b sin A 

sin J1~~ - . . 

si nh a 

„„ r „ ■' (‘ l ™ ! { ) •' (" • *). 
2 sinh J (n b) 

tiinli (a • • b) sin | (.7 | II) 
' sin .V (A ■ li) 

Case 3 . — Given a, b , C. ?. A r . ,7 — (.-/ | />’ |- C). 

.cot 5. r cos !’!<" ■■*>. 

V ■’ cosh (<l - 1 /') 

toll i (A - //) «. cot 4 C S !" h j j" f - 

" sinh \ (a | b) 


tnnli .1 r 


fault 4 it— J . . 

' H111 (A •!••//) sin (A I //) 

Case 4.— Given //, //, c. // 4- /,* . * and DHC • /V»V/. The ungh* IHUi 
is the angle between the geodetic DU drawn put|iciidiailni in ./fund the 
geodetic BG drawn parallel to AC. 

tanh tanh (W ‘ 

J COS.J (.7 | /.') 

tnnli ! — J) tanh J r S ! n '} {*** ' 

«iii | (.7 I A') 

tan ‘ C---\/' Si,lh(/> ' rt)sjnh( / > /j > 

sinh /> sin h (/*• • <■) 

Ca.se 5. —Given A, 1>\ a. a r/> anil .7 4- H . ;r 

pe!dtuta“ ght tri "" K, “ f ° rmCd '* l, “ *»** «* < /» pc- 
Case 6.— Given A, If, C. A 4- /} 4. ('■ n . 

tnnli (A | ./) ;• 

sin (A |. If) sin (A | c'j 

H.— Formulas for the (Solution of the Clinic*. 

If a cubic equation is given in the form 

it can be reduced by the substitution , « , - «. to the suup.er form 

A * “!■ px 4- q o. 

■'rake, from D ra Ingoulcu™ IWlmnlmcl. „ cr mitk., Merit,,, 
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Cask i . —When + fix -± q = o; p and q positive. Compute the auxiliary 

variable n from sink « = —iJ . then the roots are 

ir P KuP)'* 

*\ — rfr 2 v' \~p si nli £ it. 

x i “ :fc ,7 sP i 11 H- z I 7 p cosh | u. 

x * ~ ~ I 7 iJ sink -i « - f j/'7"cosh j zz. 

Case 2.— When a" - /a ±q = o;p and q positive. (-J- p) % < (£ q)\ Com- 
pute u from cosh u — ^ • then the roots are 

ir z 1 (-J- y*) 7 * 

ar, = : F2 l 7 -J-yi cosh ^ n. 

x t ~ rh I 7 cosh -J-?z -1- i \/~p siuh £ «. 

— :b l 7 a / cosh } w - / j /~p sink £ it. 


CASK 3 . —When a 8 — px ± q — o ; p and q positive. () r pf > (£ q)\ Com- 


pute the angle u from cos u 


y\l/>yX' the " the roots are 


A', — 2 V -\p cos \ 11. 

x % ~-T- 2} / }p cos (;\- U -f 120°). 
X * — H- 2 l 7 \p COS ( J- tt + 240°). 


Casio 4. — When A 8 — px:V.q = o; p and q positive. (-£• pf = (-£ y) 1 . 

*. = ^2 i/Ta _ 

;t'„ — A*,, = i V J p. 

For applications of hyperbolic and circular functions to the solution of the 
cubic whose coefficients are general (z. <?., real or complex), see a brief paper 
by Mr. W. D. Lambert in American Mathematical Monthly for April, 1906. 



GEOMETRICAL ILLUSTRATIONS OF HYPERBOLIC 

FUNCTIONS. 


The algebraic relationship of the hyperbolic functions to the circular func- 
tions has been discussed in the section on definitions and formulas. A close 
relationship also exists between the elliptic functions and the hyperbolic 
functions. Thus it maybe shown that the elliptic integral of the first kind, 


11 — 



d ( p 

— fd sin* 4> ' 


in which k is the modulus and <j> the amplitude, reduces to u = gd ~ 1 when 
k — i. The elliptic functions thus degenerate into the hyperbolic functions 
when the modulus is equal to unity. A case in point is the elastica, the 
equation of which takes the form of an elliptic integral, excepting when the 
modulus is unity. It then reduces to the two equations 


-u 


2 tanh u; — = 

a a cosh u 

which is a syntractrix described by the free end of a rod whose middle point 
traces out the tractory. 1 

Ligowski gives the following easy geometrical method of demonstrating 
the relations between the hyperbolic and circular fuuctions. Let the equation 
of the circle of unit radius be 

= i, 

and call ii c the arc of this circle from the positive x axis to the point x 0 y 0 

Then, of course, the circle may be repre- 
sented by the two equations 

x e = cos u c ; y 0 =siu u 0 . 

Now, the area of the circular sector, whose 
chord is 2 y c , is ■— so that x, and 

y c may be regarded as the cosine and sine of 
a sector u e . The ellipse limy be derived 
from the unit circle by multiplying the or- 
dinates y e by b . Hence, in the ellipse, the 
area of the sector subtended by the chord 
2 ye is, say, u t and u e = 6u e . 

■If in these equations,;! is substituted for ^tliey represent any ayntractrlx. The two 
equations, with this substitution, can be combined to the following : 



{au — xY 


a 1 in* ^ a* in' 1 ~~ 
showing that the curve is traced by a point on a circle of radius am whose center 

iSS£3~=asl 
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Thus 


X c — COS n c = COS -7— » 
0 


so that for the ellipse, 


y* 


— sin u c 




The equation 


u. 


x e — x e — cos — ; y e — b sin 
0 


x 1 — y — 1 


7 h. 

b ' 


represents an equilateral hyperbola, and if 11 is the area of the hyperbolic 
sector whose chord is ay, then there can be no objection to writing 


x ss cosh it / y = sinh it, 

where cosh and sinli are functions whose nature is still to be determined. 
The most evident relation is 

cosli 2 u — sinh 2 u — i. 


Now if i = V — 1, the hyperbola may be written 





1, 


which is an ellipse whose major axis is unity and whose minor axis is i. 
Comparing this with the ellipse discussed above, it appears at once that 

.*• = cosh u — cos > 

1 


or, in an equivalent form, 


y = sinh u — i sin 



cosh u — cos iu ; sinh 11= — i sin iu, 
cosh iu — cos u ; sinh iu = i sin u. 


The investigation of cosh u and sinh u can be completed in various ways ; 
for example, by writing out the series for cos iu and — i sin in and showing 
that their sum or difference is e * u . 

The geometrical properties of the hyperbolic functions themselves are com- 
monly discussed in reference to the equilateral hyperbola. They could also 
be derived from the geometry of the ellipse without reference to the hyper- 
bola ; but a more perspicuous method seems to be to study the relations of 
these functions to both curves at the same time . 1 

In any ellipse, 

IP + 11 


’See Bull. Geol. Soc. Am., vol, 2, 1891, p, 49, and Am. Jour. Sci., vol. 4 6, 1893, p. 337. 



XXX 


GEOMETRICAL ILLUSTRATIONS. 


the area a ft may be chosen as the unit area, so that the equation of the 
curve becomes 


«’a-’ + 4 


By varying the value of a in this equation a family of ellipses is obtained 
each of area ir , all with the same center and all with axes lying in the axes 
of coordinates. The envelope of this system of curves is the hyperbola 
x y — h and this may be couceived as generated by the motion of a single 
point. The coordinates of the point P v at which the hyperbola is tangent 
to the ellipse, are 


and the coordinates of the point c at which the hyperbola is tangent to the 
unit circle, are 


a- = y 


i 

V 2 ' 



Fig. 5. 


. If * he h yP erl:) ola is conceived as generated bv the ooini \ . 

]ts or,gh : al position to * <« - • <* now-). L £££££: 

rj fo i:r area is caUcd ta by . J, 

du ~ * dy ~ y dx, 



and because .1 r 


< iliOM ICTUICAr, U.UIS'l'KATlONH. 
1 7 .C 
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l/li 


r. 


vSinci! no integration constant. is rtMiniivtl, 

" ’ ll, tf I' .] 1 »K‘ u* or 11 

T h ° IUVU " i!i l . ,M! ;!,vlor < ‘A. where the coordinates of /! , mt ; : 
and l', Il 1 a noU woi lliy Hint two other arcus, ,U\ < J\ ft and \ 7 j }' 

c! v have Hum same value, for evidently 1 

,1 y dy j .\ l(y i lotfu 

■' ' * U\ 

The ionj.;lh of the chord /» /» | H 

1 Cv •*»,)' 1 ni'.-.ig 4 : -re u 

!h” ho'fonn OI a ’ ' S lll< * llyiu * ,l " ,lic silU! which may evidently he put 

nil 1I1 n f " \ 

xSincc the curve !\ f/\ is an hyperbola, 


and therefore 


on 


I 1 *sinh 7 / 


Oil'' il/\' : | , 

r u \ r " 


cosh u. 


l'llo (IiiiiihMi'Ki cniiiHi'liiiK Hu; piiints i.f Im.-i.wllon of tlu; uniidrde mill 
H; . h,w wliu'it; I.xon ,.,V « m„y i.wydic; diumdum 

I U| “' 1 I| I«. II..; .;.«•!« ..ml llu; *. h„ Vt , Tlu . sl , 

nr rmij„K,,t,. If || U , ..III,,*. iH ,„ 11 ( . t .i V( . (l ,,, th(! 

II >, 1 ' ' " Xl ' s 1,1 '•HIP'' <>l .mil voliiiiu;, Hu. j*),.y«.|i,. 

"rnr'Z l (.ni, U r‘''l" l n llu ' 'i'Ik. ..oiii.ii- 

imu.H ol one of the points ol Inter. wet ion, sav ./■*, are 


IVf 1 


« 

i V p 1 


uml tliiwfwt* tin; nu K l<; ivliidi Hit; vf.'l.u .iA' nmk,.;. with the uu.j.ir hx!h »f 
HR' «lli|,;ut, i« K i v ..|| |,y Hit! Ifllllioil J ‘ 


and it follows that 


tail i' a 1 • /< 


tan 


( l a r ) : J inn ■ si nh v. 


ihis nn^le ( ^ ^ *') 1H tfd n > <>r Hie KUdermnnninn of u, so that in any 
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ellipse whatever the angle made I))’ any line parallel tonne isnryelie dinmetc 
with a perpendicular on the other isoeyelie diameter is the gudertnanuiun of t ie 
natural logarithm of the semi-major axis, this being expressed in terms of tin 
isocyclic radius, which in the general case is the s«|iiaie root, of the prod 
net of the semiaxes, 1 In the diagram the gudernmmiian M\ is shown a: 
bisected by the axis of the hyperbola, and it is worth remat king that if tin 
ellipse were to be distorted into a circle by compressing the major axis ant 
elongating the minor axis, the line ol> wotdd he brought into eoineidenet 
with ob u so that gd u can he defined as the angle through whirh an isocvelit 
diameter has swept when the ellipse has been derived from a rinle hv inn 
tational plane strain. 

The angle 45° -|- which occurs in the formula for meridional parlt 

is the angle made by cither isocyclic. diameter of the ellipse with the minoi 
axis, and the tangent of this angle is the semi-major axis u. 

The twofold relations of the hyperbolic functions to the hyperbola and 
the ellipse arc illustrated in a somewhat different maimer in figure (>. 

Here the curve />, e p t is an are of an hyperbola y 1 > i. If the area 
of the sector o p y c /> a is called tt, a p x \ siiih // and m eo-di w. Make 
bc ~ A a «h <1 draw the associated ellipse shown in lint ding tarn. Then tint 
angle boc—gdu; bo cosh it and 


tan I’d u : si ah u 
see gd it ■■■ ■: cosh u 
>sin gd it tan h tt, 


The ellipse has corresponding properties. Since the gmlmmmuian in tint 
angle between either isocyclic diameter ami a line per|H!iidicular to the other 
the line ob may be regarded ns coinciding with one isueyelie diameter ami the 
axis of abscissas with the other. The major axis of the ellipse then bisects 


l ie isocyclic diameter lued in this ilhiHlmth,., „f hyperlmlhi hnwth.»,» ||,« i M the 
clrculnr section of n shear ellipsoid, or io> ellipsoid in which the imm.i Ism.,,™,, 
proportional between the greatest and IchhUxch. The pmUI-.a „f the ,|o„l«r Hrrtiou 

l u:^:r 1 ofKii;;:!rr myc, ‘' ,re “'’ k » nMk >.« 


if ■!' ),» b gt ^ 1 1 II > b r. 


If — - — coah //„ mid ca cosh flji 

the angle , whleh the circular with the greatet axh, I. give,, by 

t«n tnnh iv ** b ' r; n __ hud i w, 

/ Hi,,!, 

1 - * tui8 cx “ ra,u ™ i " - ■ - « «- - - 



GEOMETRICAL ILLUSTRATIONS. 


xxxiii 

the angle 90° gdu, its magnitude is 2 e'\ and the equation of the ellipse is 

x 1 + 4 x y tan gd u +y (4 tan* gd n 1) = 1 . 

By varying the value of tan gd u (or sinh u ) a system of ellipses is obtained 
whose envelopes are y=± i, so that if any one of the ellipses is supposed 
to be derived from the circle by distortion, the process is that generally 
known as “ shearing motion or scission.” 

If the poiuts in the circle are sought which correspond to the points on the 



I'tlG. 6. 


major axis of the ellipsoid, it will be found that the angle between the two 
positions (the angle of rotatiou) is equal to the gudermannian. 1 

If instead of the horizontal, the vertical line in figure 6 had been taken as 
coinciding with the isocyclic diameter of the ellipse, the result would have 
been the discovery of a system of ellipses whose envelopes are x=-± 1 
smnlar 111 all respects excepting orientation to that discussed. 


J Love’s Treatise on the Theory of Elasticity, vol. 1, p. 43, 



METHODS OF INTERPOLATION. 


It is not easy to describe the use of the tables which follow without * 
notes on the methods of interpolation with reference to which the) 
arranged. In all of them the argument advances by equal increments, i 
equal, say, to to. It is required to find a value of the function A'intei 
diate between two tabulated values, A 0 and F v corresponding to a fraeti< 
value of the argument or to nto, where n is always less than unity, 
preferably less than one-half. 

Let F n be the value of the function to be determined ; let AL i and F— 
tabulated values of F immediately preceding AJ, and let F v A’ be va 
immediately following F 0 . Denote F, — F 0 by a„ other first differences 
being similarly represented. If also a, — a, = b v b x — b a — c lt etc. , the wi 
system of functions aud differences is shown in the following schedule : 



The most familiar formula of interpolation is due to Newton, and in 
above notation it may be written thus: 


F n -F 0 = na , + b + _»(? — i)_ (» — 2) 

2! 1 3 | c > 

■ 4 ! d t + • • 

^ 1 ThetiotatiQ n , and general outline of treatment here presented closely follow 1 
Herbert L. Rices treatise, Theory and Practice of Interpolation, 1899. The Nich 
Press, Lynn, Massachusetts. J y mcjl 
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Till! eoellicients uri: those of the binomial theorem. This formula is uppli- 
('Mlilo lo tlur first intervals of u series, which is not the ease with any other 
mode of interpolation. It may also lie adapted lo the lust intervals by sub- 

stitutmp; - a for ,/ and,/', A\ r", d" for,/,, />„ ,/, |„ systematic 

interpolalion, such as is involved in the construction of tallies, it is usual to 
employ the more rapidly converging formulas of Stirling or Bessel; but when 
a compiiling nmehiiie and a fable of products are available it is sometimes 
less laborious to compute an extra term of Newton 1 * formula than to calm- 
lale and apply the mean differences called for hy the other methods, lhilh 
Stirling's and Bessel's fonnulas can be <lerived from Newton’s by known 
relations between the several differences. 

In Milling ;i formula the mean ol the fust dilferenees next preceding and 
following /•*, is made use of instead of only the latter, as in Newton’s formula, 
The third dilferenees are similarly treated, so that r ot etc., being new 
quantities, are defined hy 


These mean values are used in conjunction with tlm even dilferenees on the 
same horizontal line with in the schedule, and Stirling's formula is 




tut., 


2! 
it (V • 


K I 


n (// s 1 ) 


*)(«*■ 

.Si 


.1! 

4) 


n l (»' - 

-I I 


1) 




'fo interpolate backward It is only needful to substitute ■■n for 
In Bessel’s fonuulu use is mude of mean dift'erenees of the even orders, and 
if A, d, etc., are them; means they are defined in terms of the scheduled differ- 
ences, thus ; 


They are used in conjunction with the simple odd differences a v c v etc. , mid 
the formula is 


K 


K Hit. I 


«(// I) 

2 I 


(ti | r )//(« 


*(*•'. r )<" A) ,. (« I ~ t )(u — a) , 

3 I ' ‘ ,| ! d 

0 ''*)(»’ 

5 1 I' * ’ ’ * 


Wlum n • or for inlet polulion lo the middle of an interval, the co» 

enieieul of t\ vanishes mid F„ /<;is independent of third differences, which 

is dourly u grait advantage. In general this method is very advantageous 
when n approaches onedmlf, while .Stirling’s formula is preferred for small 
values of //. 
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When Bessel’s formula is used for backward interpolation, it may be 
written 


F- n -F 0 = -na' + 


n ( n — i) 
2 ] 


4> + b' \ _ n(n—i) ^ _j_ 


(A±± } 


3! 


n being taken as positive. 

A distinct method of interpolation is founded directi y upon Taylor's 
theorem. If F a ' F 0 ", etc., are the successive derivatives of F 0 , and <u is the 
constant increment of the argument, this fundamental theorem may be 
written 


F H —R = n»F' + 


f: 


+ 


n'iSF: 


F «.* F* 


~b («)» 


and this becomes an interpolation formula when the derivatives are ex- 
pressed in terms of the differences. This is readily accomplished to any 
degree of exactness wdieuever the differences become rigorously or sensibly 
constant at some particular order and the tabular interval is small relatively 
to the period of the function. To find the numerical values of the deriva- 
tives it is not necessary that the analytical expression of the function should 
be known ; for, rearranging the terms of the formula of Bessel and Stirling 
according to ascending pow-ers of n and comparing coefficients, 


(Bessel.) 

f; =-^( a i — iw'r ■ 

f: + . . .) 

Fr=±(c,-iJ+o ...) 

■ 0 
A’ 


(Stirling.) 

• ) ~ ~~ ( a o k c o “I" fl'ff — 

= -- 2 C^o — T* 2- ( K “b • • •) 
— “a ( t 0 — b ^0 “b . . .) 


0 


Hence, to compute the first derivative, say from Stirling’s formula, when 
the 6th differences and the mean of the corresponding third differences 
are negligible, it is only needful to take the mean of the first differences pre- 
ceding and following the tabular value of the function, subtract from it one- 
sixth Q-) of the mean of the corresponding third differences, and divide the 
result by < 0 , 

Newton’s formula gives for arguments near the beginning of the series of 
tabular values : 

^ “ "w (*» ~ ^ ^ ^ c 2 ~ ' T <*« + £ e % ~ • • ■ ) 

^0 ~ C t “b "H d* "b • . . ) 

+ . .) 
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AV W 2 • • •) 


K” ■■ 


fa- . • 0 , 


and for argument!* near the end of the .series of tabular values, 

-I- 5// -I- Sc" -1-1 rf"-H • •) 
ft" ■■ ■■■ (#' I- <■" 1 ! if' -I- 3 I • • ■) 

■■ + !! d“ -i j ,r i- . . .) 


K ■■■ ■■ l = I- • • .) 


l' v 

J o 


. . 


The differences of the derivatives may of course be found and discussed 
in the same nmmier as those of any other function, and the higher derive-, 

tives, /•)’", can lie expressed in terms of the differences of jV„\ 

To distinguish the differences of ./** from those of /•', they may he denoted 
by Greek letters, and the notation is exhibited in the following scheme : 

A' 


t 

a 

“l 

A 

“» 






7. 


a, -|* r '-" : 2 % 

y, * y - 2 y 0 


Using Stirling’s formulae, page xxxvi, the successive derivatives inclusive 
of fifth differences are now 

/T« ( > (A. ,W; K ■ ■ Cy u );A;- (Ad; 

and the interpolation formula may be written 

f „ « ft -i- « . ft' + “• K - i y.) + "J «, _ ,v J.) i ■ ” rp + - s, , 

or, neglecting fifth differences, 

and for backward interpolation 

— [ft' +•"’ ft- "■ ( .)»]. 
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In the tables which follow, the first derivatives multiplied by «> are tabu- 
lated in units of the last decimal place of the tabulated function (except 
Table VII), and the remaining quantities required in the computation can 
be found by mere inspection. The higher order of differences will be needed 
only for a very few arguments at the beginning or end of those tabular 
values whose numerical magnitudes approach o or co. For the remaining 
arguments it will be found that the -fa part of the second difference of w /*«' 
is not great enough to influence the result, aud it is therefore sufficient to use 


F_ n = F-n«(F:-^a a ) 


(*), 


wa o being the mean first difference of a> F' corresponding to F a . This formula 

is rigorous when third differences are zero. In most cases -- — ' 1 can be found 

2 

, mentally, and since <o (^F’ + ^ a o j is here to be regarded as an interpolated 

value of co FJ, no confusion can arise as to the sign of the correction. It thus 
becomes almost as easy to include «a o in the computation as to omit it. A 
convenient rule is: Find by linear interpolation the value w F' for one-half 

the interval multiply this interpolated value by the entire interval (n) 


and apply the product to the tabular value of the function, cither positively 
or negatively, according as the function is increasing or decreasing. To 
illustrate the application of this rule, find log w sinh 0.00304. In this case 
n = 0.4 aud the table gives 


^ = 7-47712; F ’ =1447,7; w «o=-48,3, 

the last two quantities being expressed in units of the fifth decimal place. 
Interpolating a F' linearly for one-half the interval, 

7V= ^ (F 0 ' + “a 0 ) = 1447,7 ~ 0.2 x 48,3 = 1438,0 ; 

multiplying this value by n and adding the result to the tabular value of the 
function, there results 


— 1438,0 X 0.4 + 7.47712 = 7.48287. 
The corresponding difference formula (Bessel’s) is 




The derivative formula ( b ) with two terms has the advantage of being much 
more convenient than the difference formula, while the accuracy of the two 
is the same (five-eighths of a unit) when the derivatives are tabulated to the 
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same order of decimal as the function. In the case of linear interpolation, 
however, itls in general more accurate to use the differences, the maximum 
error of the difference formula being one-half of a unit and that of the de- 
rivative formula three-fourths of a unit in the next succeeding decimal place. 
The accuracy of the two formulas is the same when the next succeeding 
decimal of the derivative is tabulated. The error of the derivative formula 
is then simply the error of the tabular value, while the error of the difference 
formula may be =, > or < than that of the tabular value, but is never greater 
than one-lialf of a unit. 

Interpolation formulas which are applicable only to a single function are 
rarely advantageous, because as much time is often consumed in looking them 
up as is saved by employing them ; but some formulas applicable to hyper- 
bolic functions are so simple that when once suggested they can hardly be 
forgotten. Thus, Taylor’s theorem gives at once 


cosh ( u -j- n w) — cosh « = «« sinh it -|- -'--j- cosh u -|- sinli it 4 . 


and the form for the sine is of course similar. Again, when, as here, the 
cosine is tabulated with an argument in terms ’of radians, 


cos (u 4 n <o) — cos u — — n o> sin n 


n* o? 

__T 


COS 11 4 


the series for the sine being similar. 

So, too, 

loge (it 4 -no)) — log* u — logo ( I 4 


n <o \ 

n ) 


n* co 3 
3 * 


sin u 4 


• » 


n a) 




n 


« 3 


if 





Simplest of all is the exponential, 

+ «« — (<•» “ — i) = <?« w + 4 . . . ^ . ( C ) t 

= e u (4 o.oim 4 0.000,05 40.000,000,167 m 3 4 ■ ■ .), («u = 0.01) 
= *“(+ 0.001 n 40.000,000,5 1? 4 . . .)• 0« = 0.001) 

The series in n <0 may be replaced by //, and this may have any finite value. 
Especially when a computing machine is available, this formula is easily ap- 
plied and is, of course, rigorous. 

From time to time inverse interpolation by a method more accurate than 
first differences is called for ; indeed, whenever interpolation of a function 
by higher differences is needful, it is equally needful that the argument cor- 
responding to a given function should be ascertained by a like process. The 
method ordinarily pursued in such cases is to estimate two values of the argu- 
ment, one a little greater and the other a little less than that of the required 
argument, interpolate corresponding values of the function, and finally inter- 
polate linearly over the reduced interval for a final value of the argument. 
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Another method consists in interpolating values of the function and its deriv- 
atives for an approximate value of the required interval and then computing 
a correction to this approximate value by means of a reversed Taylor’s series. 1 

If second differences only are to be taken into account, the usual method 
of procedure is to estimate an approximate value of n t say n', and with this 
estimated value we interpolate linearly as before and find the value of /v 


corresponding to one-half of the estimated interval 



Then the required 


interval («) is equal to the difference between the given value and the nearest 
tabular of the function divided by n>/v. This method is in fact simply the 

9 

reverse of the one for direct interpolation. A recomputation is of course 
necessary if the values of n and n' are not practically the same. As an illus- 
tration, find u when log 10 sinh u = 7.48^87. We first compute 


7.48287 — 7.47712 
1448,0 


<Mi 


then the value of u> in ter ins of the last tabular unit is found as l>efore 

a 

by linear interpolation to be 1438,0. Hence 


_ 7-48287 — 7.47712 
1438,0 


= 0.40 and u = 0.00304. 


Since the estimated and computed values of the interval agree, there is no 
need of a recomputatioii. 

The methods which are based upon an estimated value of the argument 
are unsystematic and clumsy. It is much better to use a formula which 
gives the required result by a direct and rigorous method. To find such a 
formula, divide Taylor’s series (eq. a) by wF 0 \ and put 


r _ . , 

® /'o' 210 F> ’ -A " 


‘""Ao"'. m 4 Ff 


6 <0 F, 


then the interpolation formula may be written 


j*£L 

120 M F n 


FT ' 


= »+/* n 1 + / a + / tt 4 -1- f 6 n\ 

Reversing this series in accordance with the relation, 2 

* = i + < ( ~ rtl) + fa ( — + 2 rt, 1 ) 

y 4 

+ a 3 4- 5 a 0 a, a % — 5 a ?) 

J' 5 3 

+ *7 ^ + 3 a * + 2 O — 21 a 0 a ,* a 2 + 14 «/), 


! Rice ’ s Theor y aud P^ctice of Interpolation, section lh ~ ~~ 

oo Gc " erni hi *• - a^.. Bult 
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wliicli is the reversed series of 

y = a 0 x -\~ a x x 1 -|- a 3 + <?„ x l + a t .v 6 ; 
and rearranging the terms, ‘ 

« = «. + «i [“ »./. + 2 (#,/,)’— 5 («,/,)" -3- 14 («,/,)* + . . .] 

H“ V [«i/» (— I -h 5 («i/«) ~ 21 + . . )] 

+ [*./« (- I + 6 «,/,) H- 3 <«./..■ -h . . .] 

4 V [— «,/* + • ■ .] (rf). 

In the actual computation it is convenient to put 


then, when successive values of a>J? n ' are tabulated in units of the Inst decimal 
place, and Stirling’s coefficients are used, 

• »i f,=*ru (« fl — J- y 0 ) », f « | r » (fl, — -jV S u) 

w i / r: ~ tV « Vo ». .4 ” oV r » 8„. 

The formula is rigorous inclusive of fifth differences, and does not require 
the computation of an approximate value of n. It is applicable to any func- 
tion or series of tabulated values whose successive derivatives become evanes- 
cent, It is particularly convenient when differences higher than the second 
are neglected. The formula then becomes 


n ® W, -I" >t\ [“ rm a 0 -{- 2 0 'W« 0 ) 2 — 5 (-To) a 0 )* -f- 14 (;*«> « 0 )'j , 


Since r» a 0 is a very small quantity, the higher powers are seldom needed, and, 
should they be required, arc easily taken into account. As an example, let 
it be required to find n when log,„ sinh n =~ 7.48287. We compute 


n ■_.7-4»a87 — 7 47712 

1 1447.7 

__ 0.40 


40 




and 


2 «> /<;' 2 x 1447,7 0,000r ' 

rm «« ssa 0.40 X 0.000 1 X ( — 48,3) aw o.OO. 


Hence n — ;/,*«» 0.40 and u =s 0.00304, the same as obtained by the other 
method. 

When A, it is easily shown, either by means of series (d) or by inde- 
pendent methods, that 


n w = log (1 +»,«) (^) i 

n — -I- «, — 0.005 H- 0.000,033 «/ + . . (« laa 0.0! ) 

n = -H #, — o. 0005 ^ + ( w «= 0. 00 1 ) 

These formulas afford an easy means of finding the natural logarithm of a 

1 See, also, " Inverse Interpolation by Menus of a Reversed Series," Phil. Mug,, Mny.TcJoS, 
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number from the tubular values of e 1 Thus, to (iixl the natural lugui 1 1 li in 
of 0.9642102, we compute 

0.06.16.101 -- <).(j6.| 2 I ( ).! 

ii,-- . o.-ti.'jhy. 

0.000964640.1 

Substituting in the last of the above equations 

« =0.44587 ---0.0005 X (0.45)" o..|. | 
hence nat log of 0.9642102 - • — o. 0564458, 

One of the most important applications of difteiemvs is the detection of 
errors in values tabulated at equal intervals of the argument. It may be 
shown by substitution in the schedule of differences ( page x x x iv) that an 
error, +«, in produces errors in the successive differences of any order 
which are multiples of e, the law of distribution of the multiples being tlmt 
of the corresponding coefficients of the binomial theorem, amt the signs of 
the errors being alternately positive and negative. Since some order of dif- 
ferences of every continuous function must vanish, the presence of mi enor 
in a tabular value must ultimately result in producing successive dillcivners 
of a certain order which alternate in sign. A comparison of l hr-m ditlei cures 
with the corresponding binomial couflicicula enables one to estimate the mag- 
nitude of the error. Thus in the series which follows : 

J' 

.SI 7 
63 1 
721 
819 
917 
1037 
U'M 
1261 




the alternation in sign occurs in the foiirtli-order .HITcicnc s, ,m.l the mi, nor- 

+ unteiuhe tl,c coem ?r ,ts <,r c » *>*■ n,.,uv is : f 

I 2 mnts in the TOhte 4 m 5 . The corrections - a, ... .,. H , 

Plted ‘0 the fourth differences cnnscs then to vanish! and 'the cu’tmh.ns * 

Tl^,nold'h!vmV°, f *“"? «• « unusunl. ' 

series ooW P' ^'^r y usefnl m detecting large mvltltmul errors in „ 
senes ot obsetved values and m estimating their itiagi.it, «ies. 
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Tabic I is devoted to 5 -place values of the logarithmic hyperbolic sine, 
cosine, tangent, and cotangent of n expressed in radians. The argument 
n advances by ten-thousandths from o to 0,1, by thousandths from 0.1 to 
3,0, and by hundredths from 3,0 to 6.0. In this us in all the tables (except 
Table VII), instead of the first differences, the first derivatives of the func- 
tions multiplied by the tabular interval (w) are tabulated in units of the Iasi 
decimal place, under the heading As noted above, this agrees with 

much of the most authoritative modern practice and facilitates interpolation. 
It did not appear worth while to extend the tabulation of the table beyond 
six radians, because higher values are seldom needed ; but in Table IV a few 
very high values of e 1 " are given, from which in case of need the hyper- 
bolic functions can be found. 

In Table II the natural values of the hyperbolic functions are tabulated 
for the same arguments as in Table I. In some instances the values are 
given to one or to two places of decimals more than would he obtained by 
taking the inverse logarithms of the preceding table. 

Table III gives sin n - -- — * sinli iu and cos u • ■ cosh in with their loga- 
rithms to 5 decimal places, the argument u being expressed in radians. 
The tabulation extends from it - ■ 0.0000 to o. 1000, and from it •:<>. 100 to 

1. Coo, because yo° -- 1.570 7963 radians; so that, this value of ‘ ■ being 

borne in mind, t ho table affords the means of finding the sine or cosine of any 
are expressed in radians. 

Independently of hyperbolic functions, this table is often convenient It 
also facilitates the computation of the principal hyperbolic functions of 
complex variables. Thus 

sinli ( n :h hi ) sinli 11 cos v / cosh u sin v, 
cosh (?/■ its w) ■ ■■ cosli u cos v ■ h t sinli it sin v, 
and to compute either of these functions it is only needful to take out two 
tabulated logarithms from Table III, two from Table I, make two additions, 
and look out two antilogarithms. It is of course conceivable that all the 
four quantities involved should be tabulated once for all ; but even if u and 
v advanced only by hundredths, such a table would occupy 200 pages. To 
find from it functions corresponding to n and v expressed in thousandths 
would require three interpolations— -a process quite as laborious as the use 
of the tables here given, 

Space which would otherwise be vacant is utilized to give the angular 
values of the radian arguments, or a table of conversion of radians from 

xliU 
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0.0000 to o.iooo and from o.ioo to 1.600 into degrees, minutes, sveonds, 
and hundredths of a second. 

Table IV gives the values of log,,, c u , <-■" and /•" " to 7 decimal places from 
u = 0.000 to 3.000 and from 3.00 to 6.00, The values of r" and r " enter 
into avast number of equations representing natural phenomena, especially 
those (as Cournot remarked) which can be classed under the generic denom- 
ination of phenomena of absorption or gradual extinction. Tin* ascending 
and descending exponentials may be regarded at will either as hyperbolic 
functions or as independent components of hyperbolic functions since 


e* " = cosh U rtn siiih U 

while, on the other hand, 


^ W ^ ft II 

shili u = — — - - ; cosh u 

2 



( < « — 1 < *-• » 

tanli u = ~ - ----- ; gd u 2 tan * 1 e " 

It is further evident that a table of <. ,:t 11 is a table of natural nntilogniilhms. 
Formulae on page xli affords an easy means of obtaining the natural loga- 
rithm of a number from the tabular values of c It is of course unneces- 
sary to give the derivative of c", since this is <■", while the derivative e " is 
— c “**. I11 general the interpolation or extrapolation of the function is 
veryensy. (See formula c, page xxxix). The logarithm of V " is not given 
because, being merely the arithmetical complement of the log,, r", it can 
be read off as fast as it can be written down. 

In any table of log, 0 c H where the interval of u is «», the difference of 
successive logarithms is constant and equal lo»*log w e or 0.4344 o.|.|N«». 
If the logarithm of is required, this will be 

(u -I- nw) log,, c-. -, log,, e» • | ■ tm log,,, c. 


Hence it is practicable to prepare an extended table of proportional pai ls or 
a table of » log l0 c which is applicable to any table of log,,, r" when the tub- 
ulated values are multiplied by <», Such an auxiliary table is given at tlu*. 

close of Table IV, in which the argument ” varies from 0.000 to u.500. f f 


w is onlty. tllis *» merely a 5-place table of log,,, , I f. on the other band, 
w is 0.QOJ, as in the earlier part of Table IV, the auxiliary table gives the 

increments corresponding to n to 8 places of decimals. Tims, if log,., <* 

is required, Table IV gives log 10 ^>.0382179, the auxiliary luhTe gives 


for V — °- 2 45 . n log 10 ti = o. 10640; and since «< u.oiu, MM log,,, e 


0.00010640, which added to log 10 j'-m gives l«g w • .0.0383343 In 

the latter portion of Table IV « is only 0.01 j so that, if the log^ is 
wanted, the main table gives log <?»■«« *••.« 1.3028834, and »> times n log c is 
0.0010640; so that the required number is 1.3039474. 
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When log 10 e n is required for u > 6.00 the auxiliary table is insufficient to 
give 7-place values. Then the main table, XV, may be used as an auxiliary 
table. Thus 

log = Log tf n -f log 

= 4'777 2 393 -I- 0.0383243 = 4.8155636. 


In the second part of Table IV values of t ,:t 11 and the logarithms of c" are 
given, n varying from r to 100. The logarithms arc given to 10 decimals; 
the other functions to 9 significant figures. Such high values are seldom 
needed, but are included here lest these tables might some times fail the 
computer. 

Table V gives the natural logarithms of numbers from 1 to 1000, with 
their derivatives to 5 places of decimals. These derivatives are merely the 


reciprocals of the arguments, and since 



— log fl j', the logarithms 


of the derivatives are the tabulated logarithms taken negatively. The 
table thus gives, in addition to the logarithms of 1000 whole numbers, the 
logarithms of 3000 proper fractions lying between o.oor and unity. 

The interpolation of natural logarithms is much less simple than is that 
of common logarithms, and this is the main reason why the latter arc pre- 
ferred for computation. A few simple rules, however, facilitate the needful 
calculations. When the natural logarithm of a vulgar fraction is required 
it is best to look out the logarithm of both numerator and denominator and 
subtract. If the natural logarithm is required of a fractional number stated 
decimally and less than 21.000, no attempt should be made to interpolate it 
directly, because the third differences of the table cannot be neglected for 
numbers so near the beginning of the table. If the number lies between 
10.000 and 21.000, ns, for example, 12,345, it should be written 123.45/10, 
and the required logarithm will be unt log 123.45 — licit log 10. It is safe to 
Interpolate the first of these between nnt log 123 and nat log 124, using the 
formula for second differences. If the number whose logarithm is to be 
found lies between 1 and 10, as, for example, 8.2468, it should be written 
824.68/100, so that the required quantity is nat log 824.68 — nat log 100, 
The first of these logarithms can be found by using only the mean first 
differences or the tabulated derivatives between the logarithms of 824 and 
825. For values of the argument between 21 ancl 158 interpolation requires 
the use of second differences, while above 158 average first differences or 
the first derivative is sufficiently accurate, inasmuch ns the error involved is 
less than half a unit in the fifth decimal place. 

It would be possible to interpolate the negative logarithms of the smaller 
fractions given by the derivatives — that is, from the reciprocal of 159 on to 
the end of the table, or for numbers between 0,00628 amt 0.00100 — but this 
would not be expedient, because these reciprocals are themselves rounded 
values. If the natural logarithm of 0.0068352 is wanted as accurately ns 
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the tables will give it, it is best to find the logarithm of 683.52 and to sub- 
tract from it the logarithm of ioo.ooo. (See also formula e, page xli, ) 

The use of second differences may be avoided altogether if the computer 
chooses, for any number not lying between 158 and 1,000 may be multiplied 
and divided by another number which will bring the numerator within 
these limits. Thus, if, as before, uat log 12.345 is required, this number 
may be written 246.90/20, and the natural logarithm of the numerator found 
by help of the derivative, less nat log 20, is the required value. 

The awkwardness of a table of natural logarithms is inherent and cannot 
he overcome by any device. It depends 011 the fact that and the base of 
numeration, the number 10, are incommensurable quantities. If our numer- 
ation were duodecimal, as it might have been had six fingers to a hand been 
the rule instead of the exception, 12 would also have been the most convenient 

Rarln ° f 'f***®™*- A great table of natural logarithms, such as 

lov s 8-place table of all numbers from 1 to 10,000, is only a little more 

anvTm^l T "T ^ with ifc - t00 ’ Jt is to multiply 

Tib I vt U1 % a t0r SUCh that the P rodllct approaches 10,000. 

u=s ooootnT- 16 Val Tr° f the gllclermannian of * to 7 places from 
0.000 to u — 3.000 and from u ~ 3.00 to u = 6.00. In this table u is 

Stical Tvort'r ' * “ b0t ". in radianS a,Kl iu a “S ul “ r »««.». Ifytr 

leoretioal work the gudermanmau tn radians is usually the more convenient 

at del g T C fl " ,Cti0US il reduced to an angle 

the foI.o g win“l^lrti:°:“ Cted Wit " the Auction, by 

smh# = tan^»,. cosh u = sec gd u ; tank » = sin gd « 
tanh ~ = tau | gd u ; u = log. tan ( A. + } gd _ 

gudermannian. Ve ° * ” “ S “ h aud can be ,,sed independently of the 

gu*™sLta»T^ ° f ^ VI ' a ‘ ld KiTCS tlle “«*'■ 

in minutes and decimals of a minute TiJfa theTul"’ bd ' ,g ex P rrase<l 
pressed in minutes and « the same function exprlLlf 

= 3437 - 74<i8 “ = 3437-7468 log, tan | gd „ y 

^uJisiii:“if “mj: * ” ultipl r d Hw 

Meridional Parts for a Spherical Globe TH “f mV f ators as « table of 
cussion of physical questions aud is the very foundation of “*? ‘V' 6 dis ‘ 
Mercator charts. In the mote modern wols on 
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clliplioily of tin- meridian is allowed for in computing tables of meridional 
parts, and consequently this table will probably never be reproduced in a 
navigator, loir this reason it is here preserved for computers who are not 
enj'up.cd in navigation. 

To test this table, winch is borrowed from Toman, i»oo of the values, or 
one in every ay entries, were compared with ( ludernmmi’s ’/-decimal place 
tnblcul' the mdi|- udcnnnnuinn in radian measure. In nearly all cases Inman's 
lust lip, ure was eon firmed, but in a few instances the last lip, lire is incorrect 
by a unit. I minify into these cases showed that the maximum error delected 
was less than o.ouf. of a minute. Thus the last future is not absolutely trust- 
worthy, but Is near enough to enable tin* computer to interpolate accurately 
to .'i places. If */ places of the imtij-.uitermaunian are required, they can lie 
found by inverse interpolation in Table VI, 

The curlier part of 'fable VI I may be interpolated by first differences with- 
out considerable error. At about H.| n ,yV one-eitfhlh of the second difference 
becomes approximately half a unit in the last tabulated place, and beyond 
this point second differences should betaken into account. 

Table VII I is a table for converting radians into angular measure and 
vice w/sa, A. few numerical constants are appended. 



HISTORICAL NOTE. 


The first and most important application of the functions now known ns 
hyperbolic was made by Gerhard Mercator (Kremer) when he issued his 
map on “ Mercator’s projection," in 1569, or, as some say, in 1550, while 
Bowditch gives the date as 1566. To this day substantially all of the deep- 
sea navigation of the world is carried 011 by the help of this projection, 
which has been modified only to the extent of correcting the " meridional 
parts " for the ellipticity of the meridian. Mercator’s problem was to find 
a projection on which the loxodrome should be a straight line. The solu- 
tion is unique, and for a spherical globe is A =gd ~ where A is the latitude, 

ct 

in the meridional part," or the ordinate on the projection of a point in 
latitude A, and a is the radius of the sphere. Of course, this relation gives 


m t / 7 r , A \ 


and this Mercator must have tabulated. He published his map without 

explanation however, and it was left to Edward Wright in 1599 to state 
the formula for m. 

, r aC !“ al mveutor of tlle hyperbolic trigonometry," says Professor 
McMahon was Vincenzo Riccati, S. J. (Opuscula ad res Phys. et Math, 
pertinens, Bonomae, 1757). He adopted the notation Sh. <A, Ch. «/,, for the 

!ddiH b ° fi flmCtl ° ns and +* Cc ' * for the c * r c«lar ones. He proved the 
addition theorem geometically, and derived a construction for the solution 

of a cubic equation Soon after Daviet de Foncenex showed how to inter- 
auge circular and hyperbolic functions by the use of ,/ — 7, mid gave 
the analogue of de Moivre’s theorem, the work resting more on analogy 
however, than on clear definition (Reflex, sur les quant, imag. MisceV 
urm Soc Tom. 1). Johann Heinrich Lambert systematized the subject 
and gave the serial developments and the exponential He 

adopted the notation sinh «, etc., and introduced the tran^ceml n angle 

Zo C f , !:b,^ gUde ™ ai '" i “' USi,,g U ” -0 in the cLZ:: 

C. Gudermann published an important memoir on Potential or Cvclio 
hyp erbolic functions in .830', followed by extended tables in recogl' 

' J an,es McMahon, Hyperbolic Functions, p. 7l “ ' 

. epS VOk * * 8 ' S “ d * ^ " — Awards reprinted hi a 
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tion of his contributions to the subject, Cayley , in proposed the 

name gudonnanniaid for the angle which Lambert called transcendent, 
and which had been variously designated by others, Among other more 
recent works on hyperbolic functions are Siegmund Gunther's Lehre 
von den Hyperbelfunetionen, 1881, and Mr. James McMahon’s Hyper- 
bolic Functions, 4th edition, tynd. 

I he first large table of hyperbolic functions wo have met with is Legen- 
dre s table of log; tuu ( ■ - T ^ to 12 decimals. The argument advances 

by increments of 30 minutes, but five differences are tabulated to facilitate 
iiiteipolation, 1 ' Giulcrumuu in 1831 published a table of the same fune- 
tion^ uung centesimal degrees and advancing by hundredths of a degree 
(o 032 .4) from o to an entire quadrant, the function being given to seven 
decimal places. This was later supplemented by a table advancing by hun- 
dredths of a degree from 88° to ioo°, the function being given to eleven 
decimal places, (ludermnnu also gave a cj-plnce table of log cosh h, log 
.slab n, ami log tnnh //, from n : 2.000 to 11 •• 3.000, and a io-placc 
table of the same functions from u ■ -• 3.00 to u ■ 13.00. 

In 1862 Z. F. W. Groinin' published n 5-pluee table of hyperbolic func- 
tions, the argument being the gudeniinimiau it in sexagesimal degrees 
and mimites. lie tabulated to this argument log cosh //, log sink u, and the 

1 biggs logarithm of ^ -I* ^ instead of the natural logaritlnns of this 

function, following therein a suggestion of Lambert, 

In 1890 W. Ligowsld issued his Tafcln dcr Ilyperbelfunctiouon muWtor 
.Kreisfuuctiomm, which is admirably accurate and much the most useful 
collection of tallies of the hyperbolic functions hitherto printed. He filled 
t he gap left by Gudernumu by computing log sinli u, log cosh it, and log 
tmih « from // : - 0.000 to 2.000. These he gives to only 5 places, hut In 
addition he tubulates i>d u in degrees, minutes, seconds, and decimals of a 
second. These values are in all cases suilicientiy accurate to enable the com- 
puter to lake out from nil ordinary table of logarithms 7-place values of the. 
logarithms of cosh w, sinli it, mid tnnh w, The argument ranges from 0.000 
to 2.000 and from 2.00 to 6.00 for/* of tt, while log cosh a and log sinli u are 
en rried up to u y.oo. Ligowski also gives the natural functions cosh u, 
Minh u, cos n, and sin u to 6 decimals for values of n in radians from 0.00 to 
s,wo » tlw cosl1 u «lnh n being continued to n h.oo. The only fault 
we ean find with Ligowsld’s tables is that the increments of the argument 
arc sometimes inconveniently large. 


1 1 'lill. Mug., vol. 2, |, p. 19. 

J flam spelled In Cayley's paper. 
a Rxerolmm de Cal, In l„ vol. 3, 181C. 

1 Neueste Kchrlften dcr Naturfomilier-Goaellflcluift la Dmi/.ig, vol. 6, iHf>a. 
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Iu 1883 F. W. Newman published a 12-place table 1 of the descending ex- 
ponential from u — o. 000 to u — 15.349, and a 14-place table of the same func- 
tion advancing by two-thousandths from 15.350 to 17.298 and by five-thou- 
sandths from 17.298 to 27.635. In the same volume appeared Mr. J. W. T,. 
Glaislier's tables of the ascending and descending exponential to nine sig- 
nificant figures, with 10-place logarithms. The argument advances by one- 
thousandth to 0.1; by one-hundredth to 2.00; by one-tenth to io, and by a 
single unit to 500. 

Mr. A. Forti’s Nttove Tavole delle Funzioni Iperboliche were pub- 
lished in 1892. The hyperbolic sines, cosines, and tangents, together 
with their logarithms, are given to six decimals from 0,0000 to 0.2000, 
from 0.200 to 2.000, and from 2.00 to 8,00. Frequent errors, however, of 
one, two, and three units in the last decimal place practically limit these 
tables to five places. The gudermaiuiian is tabulated iu degrees, minutes, 
seconds, and tenths of a second, and the logarithms of the arguments arc 
given to seven places. 

Iu the volume here presented the first thousand values of log sinh u, log 
cosh w, and log tanli w have beeii computed; the remaining values have been 
taken from the tables of Gudeniiaun or Idgowski. The values of the nat- 
ural hyperbolic sines and cosines for values of the argument <0.1 and of 
the tangents for arguments > 2.0 have been computed; the remaining values 
have been taken from the tables of Forti and Ugowski. A recomputation 
of a great number of the borrowed values was made in order to obtain the 
required accuracy. The valuesof cotli u and log cotli n have been computed. 

In Table III the sines and cosines were obtained by interpolation from 
the 7-place values of natural sines and cosines given in Iliilsse’s Vega, 
where the argument is expressed in angle. The logarithms of the sines and 
cosines and the angular equivalents of the arguments have been computed. 

In Table IV the values of c~ u are all taken from Newman’s great 
table. Those of e + u from 0.000 to 0.100 and from 1 to 100 are from 
Glaisher's table. The remainder we computed, checking the results by 
Glaisher’s table or by reciprocating. It should be noted that the y-placc 
table of given in Hiilsse’s edition of Vega is inaccurate and really 
amounts to no more than a 5-place table. The logarithms of c u were com- 
puted independently of the values of c u . 

Tables V aud VIII are borrowed. 

The values of gd u In Table VI in terms of angle are taken from I Y igow- 
ski, excepting the thousand values between n = 2.000 and 3.000. These 
were interpolated from Ugowski's values (2,00 to 3.00) with due checks on 
his accuracy. In preparing the table of gdu in radians it was necessary for 
11s to make an independent computation of this function from u s» 0,300 to 
u = 3.000 in order to secure accuracy in the seventh significant figure. 
The remaining values were derived from Figowski by converting angles 


‘Cambridge Phil. .Soc., Trans., vol. 13, 1883, 
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into radians. A considerable number of his values, however, were tested 
by independent computation. 

Table VII is borrowed from the Nautical tables of James Inman, revised 
by James YV, Inman, London, 1867, with a few small corrections. 

I'inally, it may be remarked that the derivatives as given in these tables 
Imve been computed for them. They are not derived from the differences 
of the values as printed, but from more extended values, or are computed 
independently, and the error of the derivatives as well as of the functions is 
less than one-half of a unit in the next succeeding decimal place. 

These tables were prepared in connection with the geophysical work of 
the United States Geological Survey, and me published with the permission 
of the Director. 

U.KOKGH 1«\ IlHCKKR, 

,,, C. K. Van Orstkanu. 

Washington, I). C., Jammy, ipofi. 


mu references In recent public, tinns nmlaicine by,,,.,'- 
holm and exponential functions: 

IVrnot, I'. K. Ahriilged 'la Ides of Hyperbolic Kunclioiw. University of 
( aiuorniM Pul ilicat ions in Mathematics. Vol. I, No. 7, pp . k, v . ,f K) |.v|>. 
16, 1915. 

Seven place values of log,,, and log, n cosh h arc given at intervals 

of 0.005 1 »'<»m <bOoo to 6,000 together with first <lerivatives and the mean 
of their first dillorences. 

Van Orst rand, ( \ 1C. Tables of the Exponential I nmol ion and of the ('ir- 

w l . vlw l !!!r 1 <min< ‘ ,0 RatIian Argument. National Academy of .Scienees, 
Vol. XIV, hifth Memoir, pp. 1 79. Washington, 191*1. 


Values of c l: ", 
nl ' 


:l :Wr . 

p J() • M,n "< nn ‘* «■ are given at various intervals 


of argument ranging from 1 x 10 »» to 1. The argument for some of the I a- 
blos extends to roo. The tabular values contain from 25 to 10H decimals or 
significant figures. 

ilayashi Keiichi. I''flnfslellige'iafelii dcr Krais- uml I lyperhelfimktioncn 
sowie der Kunklionen o'Mind e ■" mil den Nnttlrlichen Zablen als Argument, 
lHa pages. Berlin tmd Leipzig, 1921, 

Values ol sin it, cos u, tan u, sink //., cosh 11, lanh u, and e" are talmlalcd 
to 5, and 0 " to 7 pkiees of deeimals at intervals of 0.0001 from 0.0000 to 
0,1000 • al ‘'Bervalsof 0.00 r from 0.100 103.000; at intervals of 0.01 from 
3.<>u to 6.30; and at: intervals of 0.1 from 6.3 to 10.0. Angular equivalents 
of the argument are given to 0.01 of a second. Extended values of e<" are 
tabulated at decimal intervals from o.ooor to 1 and at intervals of 1 from 
I to too. 
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Kennedy, A. 15 . Tables of Sines, Cosines, Tangents, Cosecants, St rains, 
and Cotangents of Real and Complex 1 lypcrbolic Angles, ] >|» ■ TP 
printed in 1912 by Harvard engineering Journal Ollier, I larv.ml I blivet sit y, 
Cambridge, Mass., from Harvard engineering Journal, Vol. II, No. a, May, 
1903, and Vol. X, No. 4, January, i<j 1 
Values of the six hyperbolic functions are tabulated at intervals o| 0.01 
from 0.00 to 2.49 and at intervals of 0.1 from 2.5 to 7,5. Sinli u and cosh 11 
are given to 6 decimals from 0.00 to 2.00; to 3 decimals Imm a.ot to 3.00; 
and to 4 decimals from 5.1 to 7.5. Tanli 11 is given to 3 decimals, ami the 
remaining functions are given to either 3, 4 or 3 decimals. 

Kcnneliy, A. 15 . Tables of Complex Hyperbolic and Circular l*'um 1 ions, 
240 pages. Harvard University Press, Cambridge, Mass. Secimtl revised 
edition, 1921. 

The preceding table is included iu this volume, and in addition values of 
e" 0" 

— and logm — are tabulated respectively to 3 and 7 place:, of decimals 
2 2 

at intervals of 0.01 from 4.00 to 10.00. 


Washington, D. C., May, kjx.j. 


C. K. Van Ousikanh. 
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Logarithms of Hyperbolic Functions. 


0.0000 

.0001 

.0002 

.0003 

.0004 

0,0005 

.0006 

.0007 

,0008 

.0009 


05 

6.00000 

.30103 

■47713 

.60406 

6.69897 
. 77« >5 

.84510 

•B0.W) 

.954*4 


o.ooro 

7.00000 

.0011 

■04139 

.0012 

.07918 

.oor/ 

• * *394 

.0014 

.14613 

0.0015 

7.17609 

.00K) 

.20412 

.0017 

.23045 

.0018 

.25527 

.0019 

.27875 

0,0020 

7-, 30 103 

.0021 

.32222 

.0022 

.34242 

.0023 

.36173 

.002-1 

.38021 

0.0025 

7.39794 

.0026 

• 4*497 

.0027 

.43136 

.0028 

•44716 

.0029 

.46240 

0.0030 

7.47712 

.0011 

.49136 

.0032 

.50515 

.0033 

.51851 

.0034 

.53148 

0.0035 

7.54407 

.0036 

■55630 

.0037 

.56820 

.0038 

•57978 

.0039 

.59107 

0.0040 

7.60206 

.0041 

.61279 

.0042 

.62325 

.0043 

•63347 

.0044 

•64315 

.0045 

7.65321 

.0046 

.66276 

.0047 

.67210 

.0048 

.68124 

.0049 

.69020 

.0050 

VI 

1 

NX 

11 1 

oil tun ail u 


u Fu' 


3102, 


1 - 77.3 

1 240.8 
1206,4 

1173.8 
] 142,0 
1 * 13.0 

1085,7 

1059.3 

1034.0 

10 1 0.0 

987.0 

<>65,1 

914.1 
92 - 1,0 

904.8 

886.3 

m,o 

» Ft/ 


Smithsonian Taoles 


log cos!. 11 

« Fu' 

0 . IXXXX 
),4 .(HXNM 

,7 .IXXXX) 

,,5 ,<XXXM> 

,4 .txxxx> 

0,0 

,9 O.IXXXXI 

,2 .(XXXH) 

,2 , IKK XX) 

,7 .(XXKXi 

,5 .(XKXH) 

<1,0 

,9 o.ixxxxi 

I , IXIIXM 1 

1 .IXXXXI 

7 , IK X K X ) 

1 .IXXXX) 

0,0 

3 O.CXXXX! 

3 .(xxxio 

7 .ixmxx) 

7 , (XX Kill 
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.(XXXII) 

• IXXXX) 

0,0 

O.IXXXXI 
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Ft/ lac 
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3714.3 
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23M5.8 

7.30103 

2171.6 

.32.V • 

■ Of, l 

• 31 -|2 

1074,1 

.30173 

-T 

. 38021 

: 8 >>o,ii 

7.39701 

' 757.2 

.41407 
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.43130 
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.44710 
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•4024.. 

» 107,0 

7.47712 

1 147.6 
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.("AltO 



1<I0 colli II 


i .n%n«m 
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Logarithms of Hyperbolic Functions. 


11 

loo sinli u 

w Fo' 

log cosh 11 

w Fo' 

loo tanh 11 

Fo' 


0.0050 

7.69897 

868,6 

O.OOOOI 

0,0 

7.69897 

868,6 

2.30103 

.0051 

.70757 

051,6 

.00001 


•70757 

851,5 

•29243 

.0052 

.71601 

S35.2 

.00001 


.71600 

835,2 

. 28400 

.0053 

. 72428 

819,4 

.00001 


•72427 

819,4 

.27573 

.0054 

.73240 

804,3 

.00001 


•73239 

804,2 

.■26761 

0.0055 

7.74036 

789,6 

0.00001 

0,0 

7.74036 

789,6 

2.25964 

.0056 

.74819 

775,5 

.00001 


.74818 

775,5 

.25182 

.0057 

.75588 

761,9 

.oooor 


.75587 

761,9 

. 2 + 4*3 

.0058 

.76343 

748,8 

.00001 


.76342 

748,8 

. 23658 

.0059 

.77085 

736,1 

.00001 


.77085 

736,1 

.22915 

0.0060 

7.77815 

723,8 

0.00001 

0,0 

7.77815 

723,8 

2.22185 

.0061 

.73533 

712,0 

.00001 


.78532 

7 n ,9 

.21408 

,0062 

■79239 

700,5 

.00001 


•79239 

7 oo,s 

.20761 

.0063 

•79934 

689,4 

.00001 


■79933 

689,3 

. 20067 

.0064 

.80618 

678,6 

.00001 


.80617 

678,6 

• 1938.J 

0.0065 

7.81292 

668,1 

0.00001 

0,0 

7.81291 

66S,i 

2 . 1870}) 

.0066 

.81955 

658,0 

.00001 


.81954 

658,0 

. 18046 

.0067 

.82608 

648,2 

.oooor 


. 82607 

648,2 

. 17393 

.0068 

.83251 

638,7 

.OOOOE 


.83250 

638,6 

• 16750 

.0069 

.83885 

629,4 

.00001 


.8388.} 

629,4 

.161 16 

0.0070 

7.84510 

620,4 

0.00001 

0,0 

7.84509 

620,4 

2. 1549 1 

.0071 

.85126 

611,7 

.00001 


•85125 

611,7 

• 14875 

.0072 

.85734 

603,2 

.(XXX) I 


.85732 

603,2 

. 14268 

.0073 

.86333 

594,9 

.00001 


.86532 

594,9 

. 13(168 

.0074 

.86924 

586,9 

.00001 


.86922 

580,9 

■ 13078 

0.0075 

7.87507 

579,1 

O.OOOOI 

0,0 

7-87505 

579,0 

2.12495 

.0076 

.88082 

571,4 

.00001 


.88081 

571.4 

.11919 

.0077 

.88649 

564,0 

.00001 


.88648 

564.0 

.11352 

.0078 

.89210 

556,8 

.00001 


.817209 

556,8 

. 10791 

.0079 

.89763 

549,7 

.00001 


.89762 

549,7 

. 10238 

0.0080 

7.90309 

542,9 

O.OOOOI 

0,0 

7.90308 

512,8 

2.09692 

.0081 

.90849 

536,2 

.00001 


.90848 

536,1 

•09152 

.0082 

.91382 

529,6 

.00001 


.91380 

529,6 

.08620 

.0083 

.91908 

523.2 

.00001 


.91907 

523,2 

.08093 

.0084 

.92428 

517,0 

.00002 


.92427 

517,0 

•07573 

0.0085 

7.92942 

510,9 

0.00002 

0,0 

7.92941 

5 io ,9 

2.07059 

.0086 

.93450 

505,0 

.00002 


•93449 

505,0 

.06551 

.0087 

•93952 

499,2 

.00002 


.93951 

499,2 

.06049 

,0088 

•94449 

493,5 

.00002 


.94447 

493,5 

.05553 

.0089 

.94940 

488,0 

.00002 


• 9-1938 

487,9 

.030O2 

O.OOQO 

/• 9542 S 

482,6 

0.00002 

0,0 

7-95423 

482,5 

2.04577 

.0091 

.95905 

477,3 

.00002 


•95903 

477,2 

.04097 

.0092 

.96379 

472,1 

.00002 


.96378 

472,0 

.03622 

.0093 

.96849 

467,0 

.00002 


-96847 

467,0 

. 0315.1 

.0094 

■97313 

462,0 

.00002 


•97312 

462,0 

.0.-688 

0.0095 

7-97773 

457,2 

0.00002 

0,0 

7.97771 

457,1 

2.02229 

.0096 

.98228 

452,4 

.00002 


.98226 

452,4 

.01774 

.0097 

.98678 

447,7 

.00002 


.98676 

447,7 

.01324 

.0098 

•99123 

443,2 

.00002 


.99121 

443,1 

.00879 

.0099 

•99564 

438,7 

.00002 


.99562 

438,7 

.00438 

O.OIOO 

8.00001 

434.3 

0.00002 

0,0 

7-99999 

434,3 

2.00001 

11 

lop tan git 11 

w Fo' 

log see gii 11 

fu Fo' 

lop sin ail 11 

« Fo' 

log oso gil 11 
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Logarithms of Hyperbolic Kun« liomi. 


log slnh u 


0.0100 8.00001 

,oioi .00434 

.0102 .(XlHOl 

.oto.1 .01284 

.0104 .01704 

0.0105 8.02120 

.0100 .02541 

.0107 .020,10 

.0108 .04545 

•oioy .05744 

0.0110 8.04140 

•0111 .04555 

,0112 .041725 

.0115 .0550(7 

.0114 • 05(1*7 1 

0.0115 8.0(1071 

.0116 .(X1447 

.0117 .0(1820 

.0118 .07181; 

•0119 .0755(1 

0.0120 8.07911) 

.0121 ,08280 

.0122 .08(157 

.0125 .(>8( 

.0124 .01)545 

0,0125 8.(K/h)2 

,0I2() . 10058 

.0127 .10582 

.0128 .10722 

.0129 .110(10 

0.0150 8.1154/1 

•0151 .11728 

• 015 -’ .12059 

.0155 ,1258(1 

.0154 .12712 

0.0155 8. 15045 

• 0 I 3 C> .14455 

•0137 . 14(1/5 

.0138 ,13989 

•0130 . 14303 

0.0140 8.14(114 

.0141 .14923 

•0142 .15230 

•0143 .15535 

•0144 .15838 

O.0145 8. 16138 

•0146 , 16437 

.0147 .16733 

•0148 .17028 

•0149 .17320 

0^0150 8. 1761 i 

11 lou Inn gd n 
Smithbonian Tabus 


log cosfi u 

, (.» H K 1,1 
, 4 A A A 1 2 

.lAAA!,.f 

.4XAAI.* 

4MHAA1,! 

, < A A A »2 

.<AA»13 
,(AaA'4 
.4 a A A 

II.4AAAI5 
,4 AHA 13 
, 4AAAIJ 
, 4 HMn >3 , 
. IK A A 13 

0,4 A' A a 13 
. 4 A A A 13 
,4 A* A 13 
,4 A A A 13 

.(AA.AI.I 

0 .INAHI 5 
,4AHAl3 
1 4 A A A 13 
.lAAAll 
.IA A > 13 

II, (XX *13 
.4AAA»3 
.414 A N 1 1 
.(A A " • | 

.4 HAH 1 J 

111 I A h X * | 

■ 4 A All) | 

, I A A Al | 
.IAMAIJ 
.(AAAI | 

(1.4AHA1 J 
.(AMxl I 
. 4 H A A 1 1 
.4KAH1 1 
.(MXA'J 

0 .UKK 1 .) 

.4AHH1J 
.tH AKl | 
.<HHA> 1 
.4XHKI5 

O.OOfH 1,5 
. 4 A A H If. 
.000(1,5 
.004*1.5 
,04 A A 1,5 
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,M t 
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, tl r , \\ Jf 
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. 1 ► 

| 5 ”* Vi 
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! 

i .1/7.9 

••’US 

.1/1. t 

. • » 21 1 ,- 
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6.1*7.41'. 

1 

j T 9.9 

.4 vs,:v.i 
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. > v V . i j 

3 Vi 
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; 

. 1 . 9 . •• 
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j 

! 

. 5 l 

i 

• Ml. * I 

. Mo i -. ! 
•M~Vi j 

8. I Jlll.l | 
.ti'll'l 

. 15 3.29 ! 


289,(1 0.00005 

w F <>' log too odti 


■ 15 vl 1 

.0*1/7 

• 1.1.834 

,191,1. 

8. 1**131 


. 19452 

»'v/.S 

. 11-72*2 

:i. s i 

• I7"2.» 

/>*.M ! 

• *7.Uf, 

-03 1. J | 

H. 

r ' j 3 

* <*■ 

loo lift gd w 

* w I 


log outh it 

-M A A A l| 

.'AJI4I 

.«/(7l8 

I . '17883 

•97 171 

A 13 

• 9 a 151; 

1 ■ 9, '••'(< i.t 
.O.II'a; 
,9, \u' to 
•9|'«;i 

• OJ.III 

• .9.1932 
.9314,9 
•93183 

• 9 ‘Ml j 

•'7-1)7 

I . 9 't a'( I 

• 9I7-'| 

• 91 31 <1 
•9»9I2 

• 9” f '*A 1 

1 .91,111 

oW'.’j 

• 8*/V2 
, 8 <;.- 8 i 

''7 l.l 

« .88i.,'l 

• 88 175 

• M.9I> 
.87497 
•87/92 

1 ■}(•'»>«; I 
‘89141 

, 1 A 1 A 41 5 

.Hsyoi 

1 .Jl.'i.OjM 

,6 J774 

8 | i<») 

•Uni./ j 

1 , H 1 !(i / 1 
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■83371 
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Logarithms of Hyperbolic Functions. 


log sinh u 


log cosh u 


0.00005 

.00005 

.00005 

.00005 

.00005 

O.OOC05 

.00005 

.00005 

.00005 

.00005 

O.OOO06 

.00006 

.00006 

.00006 

.00006 

0.00006 

.00006 

.00006 

.00006 

.00006 

0.00006 

.00006 

.00006 

.00006 

.00007 

0.00007 

.00007 

.00007 

.00007 

.60007 

0.00007 

.00007 

.00007 

.00007 

.00007 

0.00007 

.00008 

.00008 

.00008 

.00008 

0.00008 

.00008 

.00008 

,00008 

.00008 

O.OOOOS 

.00008 

.00008 

.OOOOO 

.OOOOQ 


u log tan gd u I m Fo' log sea gd u 


0.0150 

8.176H 

289,6 

.0151 

.17899 

287,6 

■Msmn 

. l8lS6 
• 18471 

285,7 

283,9 

.0154 

• 18754 

282,0 

0.0155 

8.19035 

280,2 

.0156 

.19314 

278,4 

.0157 

.19592 

276,6 

.0158 

,19868 

274,9 

.0159 

.20142 

273,2 

0.0160 

8.20414 

271,5 

.0161 

.20684 

269,8 

.0162 

.20953 

268, r 

.0163 

.21221 

266,5 

.0164 

.21486 

264,8 

0.0165 

8.21750 

263,2 

.0166 

.22013 

26r,6 

.0167 

.22274 

260,1 

.0168 

■ 22 S 33 

258,5 

,0169 

.22791 

2 57 ,o 

0.0170 

8.23047 

255,5 

.0171 

.23302 

254 ,o 

.0172 

.23555 

252,5 

.0173 

.23807 

251,1 

249,6 

.0174 

.24057 

0.0175 

8.24306 

248,2 

.0176 

.24554 

246,8 

.0177 

.24800 

245,4 

.0178 

.25044 

244,0 

.0179 

.25288 

242,6 

0.0180 

8.25530 

24 L 3 

.0181 

.25770 

240,0 

.0182 

.26010 

238,6 

.0183 

. 26248 

237,3 

.0184 

.26484 

236,1 

0.0185 

8.26720 

234.8 

.0186 

.26954 

233,5 

.0187 

.27187 

232,3 

.0188 

.27418 

231,0 

.0189 

.27649 

229,8 

0.0190 

8.27878 

228,6 

.0191 

.28106 

227,4 

.0192 

.28333 

226,2 

.0193 

.28558 

225,1 

.0194 

.28783 

223,9 

0.0195 

8,29006 

222,7 

.0196 

.29228 

221,6 

.0197 

.29449 

220,5 

.0198 

.29669 

219,4 

.0199 

.29888 

218,3 

0.0200 

8.30106 

217,2 


log tanli u 


8. 17606 
.17894 
.18181 
. 18466 

. 18749 

8.39030 
. 19309 
.19586 
. 19862 



.20136 

273,1 

8.20408 

271,4 

.20679 

269,7 

.20948 

268,0 

.21215 

266,4 

.21480 

264,8 

8.21744 

263,2 

.22007 

261,6 

.22268 

260,0 

.22527 

258,5 

.22785 

256,9 

8.23641 

255,4 

.23295 

253,9 

.23549 

252,4 

. 23800 

251,0 

.24051 

249,5 

8.24299 

248,1 

.24547 

246,7 

.24793 

245,3 

. 25037 

243,9 

.25281 

242,6 

8.25523 

241,2 

.25763 

239,9 

.26002 

238,6 

. 26240 

23 7.3 

■26477 

236,0 

8.26712 

234.7 

. 26946 

233,4 

.27179 

232,2 

.27411 

231,0 

.27641 

229,7 

8.27870 

.28098 

228,5 

227,3 

.28325 

226,1 

.28550 

225,0 

.28775 

223,8 

8.28998 

222,7 

.29220 

221,5 

.29441 

220,4 

.29661 

219,3 

.29880 

2X8,2 

8.30097 

21 7, r 

log sin gd u 

o> Fo' 


log cotli u 

1.8239+ 

.82106 

.81819 

•8iS3+ 

.81251 

I .80970 
.80691 
.8041+ 
.80138 
.79864 

1.79592 

.79321 

.79052 

.78785 

.78520 

I . 78256 
•77993 
.77732 
•77473 
.77215 

1.76959 

.76705 

.76451 

,7620a 

*75949 

1. 7570 t 
•75453 
.75207 
.74963 
.74719 

1-74477 

.74237 

.73998 

.73760 

.73523 

1.73288 

.73054 

.72821 

.72589 

.72359 

1 .72130 
.71902 
.71675 
. 7 M 50 
.71225 

1. 71002 
.70780 
.70559 
.70339 
.70120 

1.69903- 


log csg gd 11 
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Logarithms of Hyperbolic Functions. 


log sinh u 


too cosh u 


log tanli u 


log cotli u 


0. 0.200 8.30106 i 217,2 I 0.00009 

,0201 .30323 ! 2l6,I 

.0202 . 30538 i 215,0 

•0203 . 30/53 214,0 

.0204 .30966 212,9 


0.0205 8.31178 

.0206 .31390 

.0207 .31600 

.0208 .31809 

.0209 .320IS 

0.0210 8.32225 

•0211 .32431 

.0212 .32637 

.0213 .3284-r 

.0214 .33045 

0.0215 8.33247 

.0216 .33449 

.0217 .33649 

.0218 .33849 

.0219 .34048 


) 8.34246 

•34443 
•34639 
■34834 
.35028 

8.35222 
1 -35415 

.35606 
•35797 
.35987 

8.36177 

•36365 

•36553 

•36740 

.36926 

8.37111 

■37295 

•37479 

.37662 

•37844 

8.38025 

.38206 

.38386 

•38565 

•38743 

8.38921 

.39098 

.39274 

•39450 

.39624 

8 -39799 


log tan gd u 



0.00009 


O.OOOIO 

.00010 

.00010 

.00010 

.00010 

O.OOOIO 

.00010 

.00010 

.00010 

.00010 


0 .0001 I 
.00011 
.00011 


O.OOOII 

.00012 

.00012 

.00012 

.00012 

0.00012 

.00012 

.00012 


0.00013 


0.000X3 


0.00014 


log seo gd u 


8.30097 

.30314 

.30529 

.30744 

.30957 

8.31169 

■3I38 i 

•3IS9I 

.31800 

.32008 

8.32216 

.32422 

.32627 

.32831 

■33035 

S. 33237 

■33439 

•33639 

•33839 

.34037 

8.34235 

•34432 

.34628 

.34823 

.35018 

S.352H 

•35403 

•35595 

.35786 

.35976 

8.36165 
•36353 
• 3654 r 
.36728 
.36914 

8.37099 

•37283 

•37467 

.37649 

.37832 

8.38013 

•38193 

•38373 

.38552 

.38730 

8.38908 

.39085 

.39261 

•39436 

.39611 
8.3978 5 
log sin gd u 


1.68831 

.68619 

.68400 

.68206 

■67992 
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LoKimtlimB of Hyperbolic Kiinutlona. 


II 

luu a t n h 11 

<“ IV 

liifl cosh 11 

F,,' 

loo Innli 11 

w F»' 

loo Cl. Ill II 

1 M > 

, 0251 
."•t/i.! 
.(»!/».l 
■"■•Ml 

8.. 10/00 

-101.1.1 

~I».H 7 

-|n.|88 

1 7 . 1 , M 
> 7 . 1.1 
' 7 -M 
1 / 1.7 

171.0 

0,0001.1 
.0001.1 
, IK Kll.J 
. 1 H H U,| 

. 

o.l 

WHs 

..I'JO/iM 

■101,11 

“•10.10.1 

• 4 " 47 l 

17 . 1.0 

17 . 1.0 
• 

171,(1 

170.0 

1 . (ki.; 1 /j 

,(KK),|J 

..IijMik) 

.1 'X < 0 / 

• I')/! 28 

,o.r. ; iO 
,11.!/. / 
,11,! Jiff 
.oj/io 

8.40050 
.. loM.ro 
-|"oo8 

..|i 1(7 
-M.WS 

I 7*>.,1 
u «),7 
1(10,11 
108,4 
H > 7.7 

0.000 ).| 
,( KM 11 4 

.IKHII.j 

,00014 

,OOI»|i; 

0,1 

M..|iX>|/> 

• •loMi/i 

.|«Kpl| 

-in/;.! 

• IM-.’o 

170,2 

1 (,<),(» 
l( 7 ,() 
1 ( 7 ,,; 

l(i/,(. 

1 ■ . 10.115 

• .1018.1 
.50010 
,/i88|8 
./iMoflo 

0 . 0,51 HI 
, i ».:( 1 1 
.< »,;(>.! 

, 0 ,! 0 .J 

8.4 150.! 

••1 lM,t/i 
. .) ..‘01H 
• ■)■• lli/i 

K > 7.1 

I(iO,.| 

105,8 
; 10.H..1 

• f* li.'i 

O.IKHII/i 

.IKKtl/i 

.IKHII/; 

.IHK)|;i 

.IKHII/; 

0,1 

8.4 14,8.8 

-I'Ml 
. llM.ro 
-Jl'iMo 
-|.!l/jo 

K > 7 .o 
HX',,1 
10.1./ 
if *1,1 

K >1.1 

1.58.I12 

.;;8.t.|(> 

.58180 

.5801.1 

.5/850 

tl.n/O/i 

.O.’ftd 

,o,;oy 
,02; >8 
.n.'U) 

• |2 10,1 

.42050 

•42810 

• •pjMo 

10.1.0 
10,1, ,1 
io .!.7 
111.!, 1 
lOl./i 

0 . 0001/5 

.IK'OI/i 

.«kioi«; 

,000)0 

iINKIKi 

0,1 

8.42,114 

.• 1.1178 

-|.!l.|l 
.4280,1 
• i-'jfo; 

10.1,8 
10,1.2 
10.!, 0 
I 0 .J.O 

I ./i/OMb 
■17522 

• 17 . 11*1 
•17107 

• 170,11 

0,0,70 

.0,71 

.o.JJ',1 

-"• 7,1 

.0,7.1 

• 4 .U "2 

•1.1'I.M 

• i.i/mo 

l(o,o 

Hx',.1 

ilio .7 

1/iO.I 

l.'iM./i 

0,00010 

,(KKMO 

.(KKIIIl 

.IKKlKi 

.IHKilll 

0,1 

8,.|.(i.:o 
• 1.1. -Mil 
-i.nio 

.■U'«»/i 

1(10,8 

1(K»„! 

1. 10.(1 
l.1o,o 
l .18, | 

1..IO87.I 

-lf' 71 -l 

•10111 

• /if M 05 

• 1< >2.lf > 

0.0,7/i 

.0,70 

.0,7';' 

.0,78 

.0,70 

8 . 4 . 10,10 
-■1 !"*>'* 
••H2.1l 
••ll-Jio 
• 111'*' 

1,'lM.o 

'17.1 

i.V'.M 

1 1 

111.7 

0.001 .III 
■ IKHliy 
.IKHII/ 
.IKHII/ 
.IKHII/ 

0.1 

8.4.10 M 

-1 (oMo 
•IIM 7 
-•ii.i'i.i 
• 1 15 1 ') 

1 . 17.8 

•l/i.l 

1 . 10.7 
i/;<m 
t. s/;,( • 

1 ,.1(ioy8 
.5.1020 
..I.IXf'.l 
.Him/ 
.15151 

o.o/.’to 
.11, -Mi 

• O 'M,! 
.0281 

.028,1 

H-UMI 

■ 1. ‘I'Mi 
-l.'iiMi 

-n.u« 

1 li.'i. I 

1.1 1.0 
«;i|,o 

1 8 . 1.8 

iJU.u 

(I.IHHII/ 

. 1 H M 1 1 / 

.0001/ 

.OINU/ 

.00018 

0, 1 

8-1 I/O 1 

•44850 

•ll.Ol.l 

-llilf'7 

-IMA* 

1 ,1,1.0 
'11.1 
•1.1.0 
1,1,1. 1 
1 / 52,8 

1 . 5 121)0 

•Ill'll 
•1 i*>87 
■ 118 . 1,1 
./i |(>JJc> 

o.u. 'M/i 

.O.fMo 
.O ', '7 

.o.rHo 

8 , 4.1400 

-JM'M 

•*I17‘M 
• •Ho |5 

i.'i-i.l 

i.'ii.o 

1/5M 

l<io,H 

o.ikkmM 
• ihiiiiM 
.00018 
omoiM 
.ihkiiM 

0,1 

8.11117,1 

-1.102/5 

•41/7** 

•-lli'i.7 

-I'ki/M 

t.12,.1 

1.1 1.8 
Ml..! 

1 . 10,7 

i/;o,,? 

1.11.127 

• 11,171 

• II 224 
•1107.1 

• 1.102.5 

.o,roi 
.0202 
• 020.5 
.020 J 

8 . 4024 b 
••iMo/i 
-Ib.'ill 

t-10,8 

l| 0 ,.l 

1-17.8 

n.oom.S 

,00018 

.00010 

.IHHIIO 

.00010 

0,1 

M..|(i.!,:M 

-1<M77 
,.|i »/;,*(» 

-|f<»7l 

-lU'lM 

1.10.7 

M 0.2 

I.|8,(i 

1 .[ 8 ,i 
I“17,<* 

1.1,1772 
• 1 . 102,1 
•1.117-1 
• 1 . 1 . 12(1 
• 1.1178 

0.020# 

.o«v 

.0 '> 1 / 
.0208 
• 02 oo 

M,,t(l<)Mo 

.. 171.10 

••174 28 

■•17/174 

1 17-1 
I.|0,M 

MM.! 

1 -IH .8 

l-IS-3 

0,00; 110 
.IHKIIIJ 
.UOOtlJ 

•ihHiiy 

.ouoio 

«M 

H-i'-O/O 
,,|/1 Hi 
-177 m 
•4/4"* > 
-17.1.11 

»17.i 
140.0 
l |(*.l 

1.11.7 

1 - 11.2 

1.1.10,10 

.,12881 

. 127.17 
. 52501 
.12440 

O.O.JOO 

M.. 177 10 

1+I.8 

0.00020 

0,1 

8 . 47 OM 

•11.7 

( • .12,101 

II 

oq In it u<l 11 

- IV 

00 81)0 oil II 

« JV 

loo III) ml U 

w F,/ 

loo C80fl(l 11 
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Logarithms of Hyperbolic Functions. 


Iod slnli u 

8.47719 

.47863 

.48007 

.48151 

.48294. 

8.48457 

.48579 

.48721 

.48862 

.49005 

8.49M3 

.49285 

.49423 

.49562 

.49700 

8.49838 


0.0335 8.52513 
.0336 . 52fx|2 
•0337 .52771 

•0338 .52900 
•0339 .53028 

O.O34O 8.53156 
•°34I .53284 
•°342 .53411 
•0.143 .53538 
■0344 .53664 

0.0345 8.53791 
• 0 346 .53916 
•0347 .54042 
•0348 .54167 
•0349 .54291 

O.Q350 8.54416 

<1 loo ton oil 11 
Smithsonian Tables 


too cosh 11 

0.00020 
.<XK>2() 
.(XX)2U 
, <KX)2D 
.00020 

0.00020 
.(XX 120 
.<XX)20 
.(XX).! I 
.(XXJ2I 

0.00021 
.00021 
. (XX)2 1 
.0002 I 
.00021 


.49976 

1.17,5 

.00022 

.50113 

1.17,0 

.CHX122 

.50250 

136,6 

.00022 

•50386 

136,2 

.00022 

8.50522 

1.15,8 

0.00022 

.50658 

135,3 

• (XX)22 

.5079.1 

134,9 

.(xx >23 

.50928 

134.5 

.(XXI23 

.51062 

134,1 

,(XX>23 

8.516)6 

133,7 

0.00023 

.51329 

133.3 

.00023 

.51463 

M2,9 

• 0(X)23 

•51595 

132,5 

.(XXW.l 

.51727 

132,1 

.00023 

8.51859 

131,7 

0.00024 


I2<},7 o 0002. | 

>29,3 .(XX125 

>28,9 .(XX)25 

128,5 .(XX125 

>28,2 .(XX)25 

127.8 0.00025 

127,4 .00025 

127,0 .(XX«5 

>20,7 f (XX)2fi 

I2<),3 .txx>.:6 

125.9 0.00026 

>25,6 .00026 

>25,2 . (XX)2<i 

124,8 .00026 

>24i5 .00026 

>24, > 0.00027 

w Fo' lou sco ail 11 i 


' I Idq In nil 11 

,1 8.47(100 

.4/8|| 

• 470.8/ 

.48l.ll 

.482/4 

I 8.48,17 

•.|855o 
.48/00 
.48.8(1 
.4808.! 

1 8.40122 

. 40.162 
.40(1)1 1 

.40540 ! 
.400/0 

1 H.49N17 

. 19954 

■ 50(xm 

.50228 

.50301 

8.5051x1 

.51103(1 

•507/1 

.50005 

.51039 

8 . 5 H 73 

.51306 

• 51130 

•51572 

.51704 

8.51830 
.5>«/»7 ! 
.521x18 i 
.52228 
.52358 

8.524H8 
.52618 ; 
.52747 
.528/5 
.53003 

8.5.U31 

.53259 

• 53.186 

•53512 

•53039 

8.53765 

•53890 

.54016 

.54140 

•54265 

8.54389 

loo iln ail ti , 


» IV 

lou coth 11 

144.7 

i .52301 

144,1 

.52156 

143,7 

.52013 

143.2 

. ;;i8(k) 

143.8 

.51726 

1(2.3 

1.51583 

1(1,8 

.51441 

l|l,4 

• 5I3<X) 

1 |M.9 

•51 159 

1 C>,5 

.51018 

140,0 

1.50878 

• 39,<> 

■50738 

l.CM 

. 5< h'i'X) 

I.i 8,7 

.50 |<XI 

138,2 

.50.(21 


137.8 1.50183 

>37,3 .51x14(1 

U'Vi .4‘XX)>) 

130.5 .40772 

130,1 .41/13(1 

>35.6 1.495110 

>35.2 .403O4 

•34.8 .40,(29 

•34.1 .4<XH>5 

133.0 .48'/)! 

133.5 I.488.7 

133.1 ,48* ,04 

>3‘.7 .48501 

>32.3 .48(28 

>31.0 .48 27 1 

131.5 1.48164 

Mi.l .48033 

1 3", 7 .4790.1 

>30.3 .47772 

129.0 .470(2 

>20.5 1.4/512 

*20.2 .4/382 

>28.8 .4/253 

128.1 .47125 

128.0 ..((>997 

127.6 t.,((>.M6o 

1-7.3 .46741 

126,9 ,46614 

126,5 .46488 

126.1 .4636! 

125,8 I.46335 

13,'i.l .46IIO 

12.5.1 .45o8| 

13,,,7 <4584,0 

>"4.3 .45735 

124,0 1.45611 

w Ft/ loo c*o ud u 
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Logarithms of Hyperbolic Functions. 


Iod sinli u 



Ioq cosh II 

0.00027 
. 00027 


0.00027 
.00028 
.1x1028 
.00028 
. 00028 

0.00028 
.00028 
. 00028 

.t)(X)2<J 

.OOU2JJ 

O.OOOJt) 
.O0O2IJ 
.00029 
.00029 
.000 JO 

0.00030 

.000 JO 
•OOOJO 
.000 JO 
.OOOJO 

0.00031 

.00031 

.00031 

.00031 

.00031 

0.00031 

.00032 

.00032 

.00032 

.00032 

0.00032 

.00032 

.00033 

.00033 

.00033 

0.00033 

.00033 

.00033 

.00034 

.00034 

0.00034 

.00034 

.00034 

. 00034 
.00035 


. 55370 

.55491 

0,2 8.556" 


8 108,6 0.00035 0,2 

Iod Ian ad 11 w FY log sod gd u «F/ I loo tin ad u 


1 . 4 4095 


1.43790 


1.43200 


1. 42013 


1 - 41.175 


1.40916 

.40804 

. 40 f*H 

.40583 

■40473 

1 .40363 
.40253 
.4014-1 
.40035 
.39926 

■ 1.30817 

loo 090 ad ti 
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Logarithms of Hyperbolic Functions. 


0 . 0.135 
• 0-130 
• 0-137 
• 0-138 
•<>■139 

0 . 0.|.|0 
•0-|*| t 
• 0 ‘l -|2 
• 0+13 

•o«4 

0 * 0+15 

•o+|6 

* 0+17 
•0+1 8 
. 0-149 

0.0450 


| Ioq alnli u &» Fu' 

joo 8.6021 

8 108,6 

{01 3x)3'2 

5 108,4 

|()2 .6043 

{ 108,1 

|03 .6054 

107,8 

| 0 -| .0(3)5 

) 107,6 

05 8 . 6075 ; 

107,3 

06 ,(X)80, 

107,0 

07 Am7 

It X 1,8 

08 . 6107 ^ 

MX ), 5 

oy . 0118 . 

106,2 

10 8.61291 

10 ( 1,0 

11 .61396 

10.5,7 

12 .61502 

I<>5.5 

13 .61607 

105,2 

14 .(11712 

105.0 

15 8 . 61 K 17 

10.|,7 

6 .61922 

10-1,5 

7 .62026 

104,2 

8 .62130 

104,0 

9 .62234 

103,7 

0 8.62338 

103,5 

1 .62441 

103,2 

2 .<12544 

103.0 

;i .62647 

102.7 

1 .62750 

102,5 

5 8.62852 

102,2 

> .62954 

102,0 

! • ( 1305(1 

loi.K 

.63158 

101,5 

.03259 

ioi,3 

8.63360 

101,1 

•63461 

NX 1,8 

.63502 

MX ), 6 

.(•3(i(>2 

NX ), 4 

•63763 

NX), ( 

8.63863 

99.9 

• 631 X 12 

90.7 

.64062 

99,4 

.64161 

99,2 

.().| 2()0 

99.0 

8.6.1350 

<> 8,8 

.64458 

<> 8,5 

•64550 

(>8,3 

• 64(155 

98,1 

•6-1753 

97,9 

8.64850 

97,7 

.64938 

97,4 

•65045 

97.2 

•65142 

97,<» 

•65239 

96,8 

8.65336 

96,6 

log tnn oil n 

» W loo 


loo co oh u 

0.00035 

JKK»3;i 
.(mx»3,5 
0x1035 
.wx >3 5 

0 . 01 x 130 
.00030 
.(XII 130 
.00050 
.(XK>30 

0.00030 
.IXX 13 / 
OXI037 
.(xx»57 
. 1KX137 

(Mxx>37 
. 0003 M 
.(MX >3.4 
. 0003(1 
.(MMI 5 S 


(MXM)3« 

.0003S 

. t X H i 
.<MX>30 
.IXXIJO 

0.<XX»3<) 

.ooo.lo 

.IKHI.JO 
. 000|0 
.(MX) 40 

O.OOojo 
.000 |(l 
.0004 1 
.(XX*, H 
.< XX I 1 1 

0 . cxii >4 1 

. (X K).| I 
.(XXI4I 
.(XXl|2 
,0OO|.! 

(I.(KX) |.) 
.< MXI |.! 
.0(X)|,* 
. 1 X 10,13 
.(MXI|3 


.( MXM.l 

.(MX )|3 

.( Xxi -|4 

.00044 


r,/ 

1(10 Irtllll II 

i - f 

r 

| Nil) colli II 

0,2 

8,(< ,18 j 

i i*‘8.;i 

j i - 3 ’> 8 i 7 


.»«*.•* j 1 

i I,*.'!' 

t 

! -.i'l/o'i 


.<*» 3 ‘j*) 

l**/,0 

; - 3 '>x*i 


. 1 0 *;.< ,7 

In/.ii 

•30103 


.(HX.I-i 

IO/. 1 

• 39.185 

0,2 

K.(« >7.- .* j 

N*/, 1 

1 . 302/8 


• j 

N« V.) 

- 501 / I 


(I,.? 


( >. 2 


(»,.! 


.<** 0 . 1 -. 
.( III ! J.f 
.III I j.'v 

8.012.. j 

.(•13(41 

.Ol.jO | 

.01570 

.OlO/j, 

H . iii 
.Ol.'iSj 
. IiOm'W 
. I (,•( ■ ) .* 
.•*.!!«/ • 

H.o.v„ ! 

• O...JU3 ! 
.O.N.O-, f 

1 1 j 

8.028 1 3 ! 

,o.-c>i 

. 0311K1 

.('.in.’' 

• M-’tv | 

Jj. (.33.11 j 
• <* 3 >.M ( 

.1*30,01 ' 

.O 57 .V ; 

I 

i 

.oil,-,, ; 

•»*l 'io . 

8-04317 ; 

.(•mo 

• 0 | M -| I 
.IqoM \ 
•Og'IO j 

S . iil ' in ;.' : 

.0 1’/ ','i 
,(15?**-* 

, (1 5* x i> ) 

• 0 . 5 10 -, 


too tin od u 


||M 1^3 

loO.I 


n -, 
l"S,l 
I05.0 
1 1'1,'i 


«‘M .5 

• " 1,3 
logo 
loj.lt 
ii'i.:, 

103.3 

1**5.* 1 j 

I ' 

in,o, ! 

j 

lo-M 
lol.J! , 

ll«l.»l ! 
I'M.3 i 
Iiu,i i 

11 «Vi ; 
l ( » V * | 
o« * j j 

....j j 

•ft.' 1 - 

. I 

V I./ | 
•MS } 
• M.l .- 
‘■*i,(» ! 

•ah 1 
i 

*/>/ 1 j 

v’m I 
>/(,« \ 
’i/.*i f 

97.7 ; 


1.: 


*(/,.! 
'»/, " 
M'.o 


. 3'jxO'j 

• .(•'• t ;; j 

1. 

.389411 

• 38+15 

-,l- ! 130 

•.l J5 3 J$ 

1 . 38,(30 
.3 !t l 16 

.I- 1 ’- II, 

■ 3, - v*8 

>1 

l . 37/01 

■ 4 / Mi / 

• 3 / 4 ' l 5 
. 373-*.! 

.3/ •8'l 

l ..V/18;,* 
•.t/oS.'i 
- 3* »j 8| 
,39!i8.| 

. 3 <, /8l 

I , j '- v'io 

-3"47*( - 
. 3 '' 3/8 11 

1 50./.M 

• .i'-'/'J 

. J + Xto 

. 3:,* ’-Mo 

,3:-I'8i 


» to 

- 3 ;i-:; 8 ( 

. 3 l-Zr 

• J 53 ? 8 < 

• 5 . »"•?/( 

I . 3 .0 )3 

. 31*15 


1 . 34 / 0.8 

t«e etc ini 11 
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Logarithms of Hyperbolic Inunctions, 


II 

loa si nh 11 

W Fa' 

loo 00 ill 11 

W F 0 ' 

log In nh u 

w Fo' 

log co tli u 

0.0450 

R .<>5336 

yd, 6 

0.00044 

0,2 

8.65292 

96,4 

1 .34708 

•<M 5 i 

.<>5434 

9<>>4 

,<xh >44 


.<15388 

<X>,'2 

• 31 <>I 4 

•<>• 15 -! 

.(> 55-19 

? 7 >,i 

.00044 


.65484 

< 7 1,0 

.34516 

• <>■ 15.1 

.65625 

95.9 

.<KK >45 


.65580 

95,7 

.31140 

• 015-1 

•<> 57 -! 1 

‘> 5.7 

.tKX >45 


.(>5076 

95,5 

.31344 

0 . 0-155 

8.65816 

95.5 

0 . 1 MXKI 5 

0,3 

8 .( 1577 ! 

95,3 

1.34229 


•(> 59 >“ 

95.4 

.00045 


.<15866 

95.1 

.34134 

•(>•157 

.(Xkx >7 

95 . l 

.cxx >45 


.651X11 

91,9 

.34039 

• o.|.«;« 

,<16 102 

91.9 

,o(X>4(> 


.(Xx>5() 

9 - 1,7 

• 33914 

•0159 

.66197 

91.7 

.01x14(1 


.<>0151 

91,5 

.33819 

0.0460 

8.60201 

94.5 

0.00046 

0,2 

ft. 66245 

9 Si 3 

1.33755 

.0-1(11 

.(XijH.i; 

94.3 

. 0004O 


.<>(>339 

91.1 

• 33 <><>i 

,0.|( >.! 


91.1 

.0014(1 


• <>(’133 

93.9 

.33567 

• o.|<M 

•(■(>574 

93.9 

.«x«M 7 


.(1(1537 

93.7 

•33478 

,0.|0.| 


93.7 

.CKX ).|7 


.(XX) 2 I 

93.5 

•33379 

0.0. ((>5 

ft, 66/6 1 

93,5 

0.00047 

0,2 

8 . 6(1714 

93.3 

1 . 3 .V<% 

,o.l<l(> 

.66H5.1 

93.3 

.01x147 


.(XiHoy 

93.1 

.33193 

,o.|(>7 

.(><>017 

93.1 

,<KX ).|7 


.(Kxjoo 

94.9 

.33100 

.0|0H 

.()/< ).|0 

04,9 

,<xx).|8 


.(Xxx >3 

94,7 

. 33<><>7 

■0 i <>9 

■(> 71 . 1.1 

9 4,7 

.<xio.(8 


.67085 

94.5 

.34915 

0.0, l/o 

ft. 67326 

94.5 

O.IMKI.-lS 

0,3 

8.67178 

94,3 

1 . 32822 

.01/1 

■(• 7.1 ill 

94,3 

.ixkmK 


.67270 

94,1 

.3.730 

■ o.l/.f 

.07410 

94.1 

.<xx).|8 


.6736*1 

91.9 

. 34638 

.‘>■173 

.(> 750 .: 

9 «,9 

.IXHI 49 


.67454 

«M.7 

. 345|6 

.(> 17-1 

.(>7594 

907 

.0(K> 49 


.(>7515 
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.397io 179 
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Joo (an ad u w F 0 ' 
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3 .00871 

3 .008S0 

3 .00889 

1 .00897 

3 0.00906 

3 .00915 

3 .00924 

3 .00 933 

3 .00942 
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0.01090 
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.01198 
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.01249 

.01259 
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.01301 

.01312 
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loo sea ad u 


Fo' 

log tanh u 

8,6 

9.29529 

8,6 

.29740 

8,7 

.29950 

8,7 

•30159 

8,7 

.30366 

8,8 

9.30573 

8,8 

.30778 

8,9 

.30983 

8,9 

.31186 

8,9 

.31389 

9,o 

9.3I590 

9,o 

.31790 

9,i 

9,i 

.31990 

.32188 

9,2 

.32385 


9.32582 


9.33549 

.33740 

■33930 

.34H9 

.34307 

9.34494 

.34680 

.34865 

•35050 

.35234 

9.35416 


9.36317 
.36495 
.36672 
.36848 

.37024 

9.37198 
.37372 
•37545 
.37717 
.37889 

10.4 9.38060 

10.5 . 38230 

I0 >5 .38399 

10.6 .38567 

10.6 .38735 

10,6 9.38902 


" Fo' loo sin od u 



186.7 0.65506 

185.8 .65320 

184.9 .65135 

184.0 .64950 

183.2 .64766 

182.3 0.64584 

181.5 .64402 

180.6 .64221 

179.8 .64027 

179.0 .63861 

178.2 0.63683 

177.4 .63505 

176.6 .63328 

175.8 .63152 

175.0 .62976 

174.2 0.62802 

173.4 .62628 

172.6 .62455 

I7L9 .62283 

171.1 .62111 

170.4 O.6194O 

169.6 .61770 

168.9 .61601 

168.1 .61433 

167.4 .61265 

166.7 0.61098 


" Fo' loo 010 gd u 
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Logarithms of Hyperbolic lMinetiomi. 
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9.54640 
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130.8 

130,5 
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•347 
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0.350 
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loo slitli ii 


9< 55200 


55<i3 T 


log oosh li 


o.njfkHl 


0.02907 


O.sfjO MJ 


0.03303 


log Inn gtl 11 


log boo gd u 


log tanh u 

1 <0 F u ' 

log ootll u 


.52911 

1*3.7 

.47089 

. 53024 

1*3.4 

.46976 

.53137 

* * 3.o 

.46863 

9.53250 

112,6 

0.46750 
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• 53475 
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•46525 

.53586 
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.53698 

III, 2 
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.56266 

103,0 
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99,0 
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.42224 
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.42125 

9.57973 

97,8 

O.42027 

log sin gd u 

« Fa' 

log oso gd u 
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Lojimilhimi of Hyperbolic Functions. 
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.69016 

.69083 

.69150 

.69217 

9.69284 

.69350 

.69417 

.69483 

.69549 

9-69615 

.69681 

.69746 

.69812 

' .69877 

9.69942 


log ootli u 

0.33525 

.33451 

•33377 

. 3330.4 

.33231 

0.33158 

.33085 

.33012 

.32940 

.32867 



• 3*529 

.31460 

0.31392 

.31323 

.31255 

.3U87 

.31120 

0.31:052 

.30984 

.30917 

.30850 

.30783 

0.30716 

.30650 

.30583 

.30517 

.30451 

0.30385 

.30319 

.30254 

.30188 

.30123 

0.30058 


log cso gd u 




















Logarithms of Hyperbolic Functions. 



lou twill u » Fo' Ioq noth u 


9.70265 
.70329 
•70393 
•70157 
• 7052 1 

9 - 7058-1 

.70648 

.70711 

<70774 

.70837 

9.70900 

.70962 

.71025 

.71087 

<71149 

9.71211 

.71273 

.71334 

.7I3</> 

.7M57 

9.71519 

.71580 

.71641 

.71701 

.71762 

9.71822 

.7l«83 

.71913 

. 72003 
. 72063 

9.72123 

.72182 

.72242 

.72301 

.72360 

9.72419 

.72478 

.72537 

.72595 

.72654 

9.72712 
.7277? 
. 72828 
. 72886 
.72944 

9.730OI 


loo «In ad u 
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Logarithms of Hyperbolic Functions. 



u 

log sinh u 

0.600 

9.80390 

,601 

.80471 

.602 

.80552 

.603 

.80632 

.604 

.80713 

0.605 

9.80793 

.606 

.80874 

.607 

■80954 

.608 

.81034 

.609 

.81114 

0.610 

9.81194 

.6m 

.81273 

.612 

.81353 

.613 

■81433 

.614 

.81512 

0.615 

9.8IS9I 

.616 

.81671 

.617 

.81750 

.618 

.81829 

.619 

,8tQo3 

0.620 

g.8r987 

.621 

.82065 

.622 

.82144 

.623 

.82223 

.624 

.82301 

0.625 

9.82380 

.626 

.82458 

.627 

.82536 

.628 

.82614 

.629 

.82692 

0.630 

9.82770 


9.8315s 

■83235 

.83312 

.83389 

.83466 

9.83543 

.83620 

.83697 

.83774 

.83850 

9.83927 

.84003 

.84079 

■84155 

■ 84232 
9-84308 


u I loo tan ad u 
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0.08346 

.08371 

•08395 

.08420 

.08445 

O.08469 

.08494 

.08519 

.08543 

.0S568 

0.08593 


loo sec od u 


« Fo' 

log ooili u 

57.5 

0.26999 

57.4 

. 269.5 1 

57.3 

.26884 

57.1 

.26827 

57.0 

.26769 

56,9 

0.26713 

56,7 

.26(156 

56,6 

•26599 

56,5 

.26543 

56,3 

.26486 

56,2 

0.26430 

56,0 

• 26374 

55.9 

.26318 

55,8 

. 26262 

55.7 

. 26206 

55.5 

0.26151 

55.4 

.26095 

55,3 

.26040 

55,i 

.25985 

55,0 

.25930 

51.9 

0.25875 

54,7 

.25820 

54,6 

.25765 

54,5 

.25711 

54,3 

■ 25656 , 

54,2 

0,25602 

54,i 

.25548 

54,0 

•25494 

53,8 

.25440 

53,7 

.25386 

53,6 

0.25333 

53,5 

.25279 

53.3 

.25226 

53,2 

.25172 

53,1 

.25119 

53,0 

0.25066 

52,8 

.25013 

52,7 

.24960 


log sin gd u 
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Logarithms of Hyperbolic Functions. 


ii loo alnli li 

0.050 9.H4508 

.<>52 .84459 

.<>55 -H. 15.15 

.(>54 .H (<)i i 

:),<»5S 9.84(186 

.(156 .847(12 

.(>57 .84857 

.658 .84012 

.659 .84988 

I) .fv(X» 9.85064 

.661 - Ks 1 

.(><>2 .85215 

.(>65 .85288 

.(1O4 .85562 

0.M15 9-854.17 

.666 .85512 

.(if '7 . 8558(1 

.(t(i8 .85(1(11 

.669 .857.15 

D.670 9.85809 

.(17 ( .8588,1 

.<1 72 .85958 

.(>7.1 .8bo,i3 

.<►74 .8O106 

0.(175 9.80180 

.<>70 .86255 

.(>77 .8(1527 

,(178 .8(>,|oi 

.(179 .86474 

o.(k8o 9.805,18 

,681 .86621 


9.809T.I 

.K09N7 

.870(10 

.871.1.1 

.872OS 

9.87278 

.87.151 

.874-M 

.87495 

.875(18 

9.87840 

.87712 

.87784 

.8785(1 

.87928 

O.88000 




0.(K/KW> 

.oof >35 

,o<X»()i 

.09687 

•097IJ 

0.09759 

.097(>5 

.00792 

.09818 

.098.14 

0.09870 


loo Un uil i> w F</ loo «oo oil u 


lop tnnh u « F« 

9.75715 50 

• 757(>(> 51 1 

.75817 So, 

.75807 50, 

.75918 50, 

9.759b9 So, 

.7<KH9 50, 

.7(x>7<> 50, 

.7(1120 50, 

.70 1 70 50, 

9.78220 50 

.78270 49 

. 7(>.12o 49 

.7(i.1<>9 49 

.78419 49 

9* 7(Mf>9 49 

.7(>5l8 49 

.78587 49 

,7(>()l(i 49 

■ 7(i(>(i5 48 

9.78714 48 

.7(178,1 48 

.7(1812 48 

,7(i8(x> 48 

.76909 48 

9.7<>957 48 

.77005 48 

.7705.1 48 

.77101 47 

.77149 47 

9.77197 47 

.77245 47 

.77292 47 

■ 77.140 47 

.77.187 47 

9.774.11 4? 

.77481 4? 

.77528 4? 

•77575 4< 

.77822 i\( 

9*77669 4 ( 

.77715 4< 

.777(12 4 

.77808 4< 

.77855 4( 

9.771X11 4< 

.77947 4 

.7791.1 41 

.780.19 4, 

.7808.1 4, 

9.781.IO 4 

loo sin ad c u P« 



0.255.H 

.25482 

.25455 

.25584 

.25.155 

0.25288 

.252.17 

.25188 

.25140 

.25091 

0.25045 

.22995 

.22947 

.22899 

.22,851 

0.22805 

.22755 

22708 

22(A) 

.22815 

0.225(i8 

.22519 

.22472 

.22425 

.22578 

0.22.151 
.22285 
, 22258 
.22192 
.221.15 

0.22099 
.2205.1 
. 22(X>7 
.2I9()t 
.21918 

0.21870 

I no 010 oil u 
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Logarithms of Hyperbolic Functions. 



u 

loo slnh u 

0.700 

9.88000 

.701 

.88072 

.702 

.88144 

•703 

.88216 

.704 

.88287 

0.705 

9.88359 

.706 

.88430 

.707 

.88502 

.708 

.88573 

.709 

.88644 

0.710 

9.88715 

■ 7 11 

.88786 

.712 

.88857 

•713 

.88928 

.714 

.88999 

0.715 

9.89070 

.716 

.89141 

.717 

.89211 

.718 

. 89282 

.719 

•89352 


9.89423 

.89493 

•89563 

.89634 

.89704 

9.89774 

.89844 

.89914 

.89984 

.90054 

9.90123 

.90193 

.90263 

.90332 

.90402 

9.90471 

.90540 

.90610 

.90679 

.90748 

9.90817 

.90886 

.90955 

.91024 

.91092 

9.91161 

■91230 

.91298 

.91367 

•91436 

9-91504 


loo tan gd u 
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68,4 


u F 0 ' 
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Logarithms of Hyperbolic Functions. 



loo slnlt u 

u Fo' 

log coali u 

« Fo' 

log tanli u 

u Fo' 

loo 00 Ih u 

1 0.750 

9.91504 

68,4 

0. I 12 [6 

fBSHj 

9.80288 

40,8 

0,19712 

.751 

.91572 

68,3 

. 1 1244 



40,7 

. 19072 

.75-5 

.91641 

68,2 

.U272 



IMiEa 

. 19 (> 3 I 

. 75.1 

.91709 

68,2 

. 1 1299 

27,7 



. 19590 

• 754 

.91777 

68,i 

. 1 1327 

27,7 

.80450 

40,4 

. 19550 

0.755 

9.91845 

68,1 

0.11355 

27,7 

9.80400 

40,3 

0. 19510 

• 75 f> 

.91913 

(18,0 

.11382 

27,7 

j|K 3 &jy§ 

40,3 

. 19469 

.757 

.91981 

67,9 

. 1 h|IO 

27,8 


40,2 

. 19-129 

• 75 « 

.92049 

C> 7.9 

.11438 

27,8 

.80611 

40,1 

. 19389 

• 7 59 

.92117 

67,8 

. 1 1466 

27,8 

.80651 

40,0 

. 19349 

0.760 

9.92185 

67,7 

0.11493 

27,8 

9.80691 

39,9 

0. 19309 

.761 

.92252 

67,7 


27.9 

.80731 

39,8 

, 19269 

.76a 

.92320 

67,6 


27.9 

.80771 

39,7 

. 19229 

. 76.4 

.92387 

6 7,6 

•11577 

27,9 

,8o8lO 

39,6 

. 19190 

.764 

•92455 

67,5 

. 1 1605 

27,9 

.80850 

39,6 

.19150 

0.765 

9.92522 

(> 7,4 

0.11633 

28,0 

9.80889 

39,5 

0.19m 

.766 

.92590 

(> 7,4 

.11661 

28,0 

.80920 

39,4 

.19071 

.767 

.92657 

67,3 

. 1 1 689 

28,0 

.80968 

39,3 

. 19032 

.768 

.92724 

67,3 

m wm 

28,0 

.81007 

39,2 

.18993 

■ 769 

.92792 

67,2 

||gu 2] 

28,1 

.81047 

39,1 

. 18953 

0.770 

9.92859 

(> 7 ,i 

0.11773 

28,1 

9.81086 

39,0 

0.18914 

* 77 1 

.92926 

67,1 

.11801 

28,1 

.81125 

39,0 

.18875 

•m 

.92993 

(> 7 ,o 

.11829 

28,1 

.81164 

38,9 

. 18836 

.773 

.93060 

67,0 

.11858 

28,2 

.81202 

38,8 

. 18798 

.774 

.93127 

66,9 

. 1 1886 

28,2 

.81241 

38,7 

. 18759 

0.775 


66,8 

O.IJ£JI*l 

28.2 

().8l28() 

38,6 

0. 18720 

.776 

ifjPE (Sj !■ 

66,8 

.11912 

28,2 

.81318 

38,5 

. 18682 

.777 


66,7 

.11970 

28,3 

.81357 

38,4 

. 18643 

•778 


66,7 

• 1 1999 

28,3 

• 8 i 39 S 

38,4 

. 18605 

.779 

• 93 '| 6 i 

6C),0 

.12027 

28,3 

.81434 

38,3 

. 18566 

0.780 

9.93527 

66,5 

0. 12055 

HR 

9.81472 

38,2 

O.T8528 

.781 

•93594 

66,5 

. 12084 


.81510 

38,1 

. 18490 

. 78 .! 

.93(160 

66,4 

.12112 


.81548 

38,0 

.18452 

.783 

.93727 

66,4 

.12141 


.81586 

37,9 

.18414 

.784 

•93793 

66,3 

.I 2 I(K) 

28,4 

.81624 

37.9 

. 18376 

0.785 

9.93859 

66,2 

O.T 2 J 97 

28.5 

9.81663 

37,8 

0. 18338 

.786 

.93925 

66,2 

. 12226 

28,5 

.81699 

37,7 

. 18301 

.787 

.93992 

66, r 

.12254 

28.5 

.81737 

37,6 

. 18263 

.788 

.94058 

( 56 , 1 

. 12283 

28,5 

.81775 

37,5 

.18225 

.789 

.94124 

66,0 

.12312 

28, 6 

.81812 

37,4 

.18188 

0.790 

9.94190 

66,0 

0.12340 

28,6 

9.81850 

37,4 

0.18150 

•791 

.94256 

65,9 

. 12369 

28,6 

.81887 

37,3 

.18113 

• 792 

.94321 

65,8 

. 12397 

28,6 

.81924 

37,2 

. 18076 

■ 793 

.94387 

65,8 

. 12426 

28.7 

.81961 

37,1 

■ 18039 

• 794 

.94453 

(> 5,7 

. 12455 

28,7 

.81998 

37,0 

. 1H002 

0.795 

9.94519 

65,7 

0.12483 

28,7 

9.82035 

37 ,o 

0.17965 

• 70 

.94584 

65,6 

.12512 

28,7 

,82072 

36,9 

. 17928 

.797 

.94650 

(> 5,6 

.12541 

28,8 

.82109 

36,8 

.17891 

.798 

.94716 

65,5 

. I 2570 

28,8 

.82146 

36,7 

■ 17854 

.799 

.94781 

65,5 

.12598 

28,8 

.82183 

36,6 

.17817 

0.800 

9.94846 

„ 65,4 

0.12627 

28,8 

9.82219 

36,6 

0.17781 

u 

log Inn gd u 

w Fo' 

log seo gii u 

M Fo' 

log sin gd u 

w Fo' 

log oso gd u 
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Logarithms of Hyperbolic KumMionn, 


u 

lou slnli 11 

0. r u ' 

lou cosli 11 

0.800 

9 . 9 l 8 |<> 

03.4 

0. 1 

.801 

.9491 2 

05.3 

. 12050 

.80.! 

■94977 

(> 5.3 

. 1 .!( iSs 

.80,1 

. 95 <> 4 -* 

(• 5,2 

.1271.1 

.80.1 

.95108 

(15.2 

. 1.743 

0.805 

9.95173 

b> 5 . > 

0.12772 

,8o(> 

. 9533 « 

(• 5 , 1 

. 1 281 1 1 

.807 

.95303 

(15,0 

. 12830 

.808 

. 953 b 8 

(15,0 

, 12.851) 

. 809 

•95433 

(> 4.42 

.1288,8 

0.810 

9.9.SI98 

(> 4,9 

0.12017 

.81 1 

. 955<>3 

(• 4.8 

. 130 |(» 

.812 

■ 95(1-7 

(• 4.8 

. 12975 

.813 

. 95 (t 92 

(• 4.7 

. l.KX'l 

•«M 

•95757 

<• 4.0 

. 13033 

0.(815 

9.95821 

(> 4 .(' 

O. MO :»3 

.816 

.<)588() 

(> 1.5 

. I30422 

.817 

.95950 

(' 4.5 

. I.P2I 

.818 

.9(1015 

<> 4.4 

• Ml:!!' 

.819 

. 9(>079 

<'lil 

. 13 l 8 o 

0,820 

y.</n.i 4 

<• 1.3 

(). 13200 

.821 

.0(1208 

<> 4.3 

.13238 

.822 

. 4X1272 

(•1.2 

.I32<iS 

.823 

.9(133(1 

<>4.2 

. 1.1207 

.82.1 

. 4/1401 

(' 4.1 

.13320 

0.825 

9.4X14(15 

(14,1 

<>. 1335b 

.826 

.9(1529 

(•4.0 

• I3385 

.827 

.<X' 5 !M 

(1431 

• I34I.5 

.828 

.4X1(157 

<> 3.0 

• Mill 

.829 

.9O721 

(► 3,9 

•13 174 

0.830 

9.4/1784 

(> 3.8 

0 . 13503 

.831 

.4X18.1 8 

<* 3,8 

. 13533 

.832 

.90012 

<> 3.7 

. 13502 

.833 

.(Xk) 7 (> 

<» 3.7 

. 13592 

.834 

. 97<»39 

(> 3 i(> 

.13022 

0.835 

9. 97 >03 

(13,(1 

0. 13851 

.836 

.‘; 7 K >7 

<> 3,5 

. 13081 

.837 

.97230 

<> 3.5 

. 13/1 

.838 

.97293 

<» 3 ,l 

.13749 

.839 

■97357 

(• 3.1 

•13770 

0.840 

9.97420 

C> 3.3 

0. 13800 

.84 1 

.97484 

(> 3.3 

. 13830 

.8.(2 

■ 427517 

(> 3,2 

. 138(10 

.843 

.97(iio 

<> 3,2 

.1.(88) 

• 8-14 

. 97 (i 73 

(> 3 ,l 

.13901 

0.8.45 

9 . 9773 (> 

C> 3 ,l 

0.13940 

.846 

■97799 

(> 3 .o 

• 13979 

.847 

.<278(12 

(► 3,0 

. I.|(XH) 

,8.|8 

■ 974)25 

(>2.9 

. I.| 03 'l 

.849 

.97988 

< 12,9 

. L|0(i)2 

0,850 

9.428051 

62.8 

0. l.(0<)0 

u 1 

OQ tnn ml 11 

•• h ' 

<iD sec ud 11 
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log lo nil 11 

« l ; .2 

h'l) lliltll U 


9.8 .v 10 

! 59/ • 

9. I7781 

-•i'VI 

.8 v./> 

i 3'V, 

• >7714 

28,0 

.8. 

5<M 

. 1 / /Oft 

28.0 

.8/1/0 

39.5 

, 17871 

28.0 

.8’3 'i, 

j 59./ 

• -7935 

20.0 

0.8/ ini 

i y- j 

9, 17509 

20,0 

• 821.17 

j jo, 1 

■'759.1 

20.0 

1 •;!’ 1 '3 

j 59.9 

• 17527 

20.0 


,l;-2) 

• 17491 

20, l 

.825 15 

3,-2) 

• 17155 

20. 1 

0.82 .81 

3 ,>.8 

9. 17119 

20.1 

.8/1.17 

.13,7 

• 1 7383 

20. 1 

„'{// ,;iJ 

.»'./• 

. 17,148 

20.2 

k'i 

3 5 . 

• (7312 

20,2 

.'''27 2.1 

.15.5 

• 17777 

20,2 

9.8/759 

Mu 1 

o. 17241 

20,2 

..'(//Ol 

3 -3 

. 1720(1 

20,2 

.828/0 

| 592 

■ 17171 

20,3 


I 5 92 

. 17135 

20.3 

. 8/1/ M 1 

3,.. 1 

, 17100 

29,3 

0.8/035 

35,9 

0, 170(15 

29.3 

.8/070 

.11,9 

• i7"39 

29, | 

.830-0; 

31.9 

, P-105 

20,1 

.830 |U 

31.8 

. IWio 

•HI 

.85074 

51.7 

, 1 (*)«•(! 

20.4 

9.83101J 

51/- 

0. p.Mol 

29.5 

.83141 

31.9 

. P'tO/'i 

29.5 

.83178 

51.5 

. P>8.! t » 

29,5 

.83/13 

5 1,1 

. P.787 

..'9.5 

.83217 

31.5 

• 19753 

29/i 

9. 83/Ml 

.14.3 

0, Pi/ 10 

29/i 

.8/519 

41,2 

. P 2 - 8 | 

29/1 

.85559 

■H.l 

. P7i;;o 

29/ » 

.8558 1 

51." 

. p/i|(« 

29/. 

.8.1118 

• HZ' 

. P.Jj8,! 

29,7 

9,8,1152 

33.9 

9 , p .;>; (H 

29.7 

.8.U80 

3,1.8 

. P«5 14 

29.7 

.85519 

35,8 

. tojSi 

20.7 

•851.55 

3 3, 7 

• 19 11/ 

20,8 

.85587 

33/' 

• M l l.l 

29.8 

9.830/0 

3 1,5 

0, 183! VI 

20,8 

•K.M 1 

3.1.5 | 

. 19,1 |0 

29.8 

.85(87 

53.1 | 

• 19413 

29,9 

.83721 

41,3 i 

. I9,!/o 

29.9 

.83751 

35.3 j 

. 19/ (b 

29,9 

9.83787 

53.2 J 

O, Pi/ 13 

29.9 

. 838/0 

35, 1 

. | 0 | 8 o 

29.9 

.83853 

53/* 

. P*M7 

3<M> 

. 838 .I', 

33,0 

. Pit l-i 

.49.9 

.83019 

32,9 

. P -81 

3<>.9 

‘ 1.83952 

32,8 

0 . pio .)8 

F„' 

tog 1 I 11 gil 11 

M 1 / 

1 rig c»o gil 11 
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I(IU alnli II 

.uMi i t 
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,00696 

.00695 

0.00694 

.00692 

.00691 

.00690 

.00688 


0.00680 

.00679 



0.00667 

.00665 

.0066.4 

.00663 

.00661 

0.00660 
.00659 
.00657 
.oof 156 
.00655 

0.00653 

.00652 

.00651 

,00649 

.00648 

0.00647 


log oso gd u 
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Ion slnh u 


0.75975 

.76019 

.76063 

.76107 

.76151 

0.76195 
. 76239 
. 76283 



.76327 


.76964 

.76371 


. 77006 

0.76415 

44.1 

0.77049 

.76459 
. 76503 


.77092 

■77135 

.76547 


.77178 

.76592 


.77220 

0.76636 

44 . 1 

0.77263 

,76680 


.77306 

.76724 


■77349 

.76768 


•77392 

.76812 


•77435 

0.76856 

44.1 

0.77477 

.76900 


.77520 



•77563 

.77606 

.77032 


.77649 

0.77076 

44.0 

0.77691 

.77120 


•77734 

.77164 


.77777 

.77208 


. 77820 

.77252 


•77863 

0 . 77296 

44 ,o 

0.77906 

:%S 


.77948 

.77991 

.77429 


.78034 

•77473 


.78077 

0.77517 

44 »o 

0.78120 

.77561 


.78163 

.77605 


.78205 

.77649 


. 78248 

.77693 


.78292 

0.77737 

44 ,o 

0.78334 

.77781 


.78377 

.77825 


.78420 

.77869 


. 78462 

■77913 


.78505 

0.77957 

44.0 

0.78548 

.78001 


.78591 

.78045 


.78634 

.78089 


.78677 

.78133 


.78719 

0.78177 

44,0 

0.78762 

og Ian od u 

“ Fo' 

log sec gd u 


loo tanli u 


9-99353 

-99354 

.99356 

•99357 

.99358 

9.99360 

.99361 

.99362 

.99363 

.99365 

9.99366 

.99367 

.99369 

•99370 

•99371 

9.99372 

•99374 

•99375 

.99370 

•99377 


9.99391 

•99392 

•99393 

.99394 

.99396 

Q .99397 

.99398 

•99399 

.99401 

.99402 

9.99403 

.99404 

.99405 

.99406 

.99408 

9.99409 

.99410 

.99411 

.99412 

.99414 

9.99415 


lop coth u 


0.00647 

.00646 

.00644 

.00643 

.00642 

0.00640 
.00639 
. 00638 
. 00637 

.00635 

o . 00634 
.00633 
.00631 
. 00630 
.00629 

0.00628 
.00626 
.00625 
. 00624 
.00623 

0.00621 
.00620 
9 
8 
6 


.006 
.00607 
,00606 
.00604 

0.00603 

.00602 

.00601 

.00599 

.00598 

0.00597 

.00596 

.00595 

.00594 

.00592 

0.00591 

.00590 

.00589 

.00588 

.00586 

0.00585 
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Logarithms of Hyperbolic Functions, 


loa slnh u 

0.78177 

.78221 

.78265 

•78309 

.78353 

0.78397 
• 78441 
.78485 
.78529 
.78573 

0.78617 

.78661 

.78705 

.78749 

.78793 

0.78837 

.78881 

.78925 

.78969 

.79013 

0.79057 

•79IOI 

■79145 

.79189 

.79233 

0.79277 

.79321 

■79365 

.79409 

<79453 

0.79497 

•79541 

.79585 

.79629 

.79673 

0.79717 

.79761 

.79805 

.79849 

.79893 

0.79937 

■7998r 

.80025 

.80069 

.80113 


loa cosh u 




0.78977 

.79019 

.79062 

.79105 

.79148 

O.79191 
.79234 
.79277 
.7931 9 
.79362 

0.79405 
.79448 
• 79491 


3 


0.79619 

.79662 

.79705 

.79748 

•79791 

0.79834 

.79877 

.79920 

.79962 

.80005 

0.80048 

.80091 

.80134 

.80177 

.80220 

0.80263 

.80306 

.80348 

.80391 

.80434 

0.80477 

.80520 

.80563 

.80606 

.80649 

0.80692 

.80734 

•80777 

.80820 

.80863 


log tanli u 

9.99415 

.99416 

.99417 

.99418 

.99419 

9.99421 

•99422 

•99423 

•99424 

•99425 

9.99426 

.99427 

.99429 

.99430 

•99431 

9.99432 

■99433 

•99434 




9.99438 

•99439 

•99440 

•99441 

•99442 

9-99443 

■99444 

.99446 

•99447 

.99448 

9.99449 

•99450 

•99451 

•99452 

•99453 

9-99454 

.99455 

■99456 

.99458 

•99459 

9.99460 

.99461 

,99462 

.99463 

•99464 

9.99465 

.99466 

.99467 

.99468 

.99469 


2.550 0.80377 
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| Ion slnli ii w Fu' 

0.H0377 .M,(> 

• Ho. | jo 
.80464 
. 80508 
.80552 

<1.80596 > 

,80684 
.80728 
.Soy 7.! 

0.81 >8 to 4.1,0 

.8oH(x> 

■ 801x14 43, i) 

. H( w >. | M 

.80992 

0.811136 43,0 

.81080 

.Hi 1 J,| 

.Hll68 
.Hu 1 2 

0.81256 43,0 

.81299 

Mm 

■ Hi 387 

■ H i.(3l 

<»• Hi-175 43.9 

.81519 
. H 1 563 
. RHk>7 
. Hi<>5 1 

o.Hl&js 43, 9 

•81739 

.H1783 

.81827 

.81871 

0,81915 43,1; 

.M195H 
.82002 
,82046 
.82090 

.82222 
.8221/1 
.823 10 

0 :SS w 

•Ka*l-ia 

,82485 
.8a 520 

0.82573 43. y 

loa (nn «tl 11 w P 0 ' 



lou CO tit u 


0.81550 

.81503 

.Hi(>3<> 

.81678 

.81721 

0.81764 

.81807 

.81850 

.81803 

.81936 

0.81979 

,82022 

.82065 

.82108 

.82151 

0.82191 

.82237 

.82279 

.82322 

.82365 

0.82408 

.82451 

.82491 

.82537 

.82580 

0.82623 

,82666 

.83709 

■82752 

.82795 

0.82838 
.82.88 1 
.82924 
.821/17 
.83010 

0.83052 


170 

1, 1 

u. 1x1530 

71 


.1x1529 

73 


.1x1527 

7-1 


.1x1526 

75 


.00525 


9. f J9|8i 

.99482 

.99483 

•9948-1 

.9*1(85 

9.17)|86 

.99487 

. 1x1488 
•994H9 

• 95)41X1 

y.f/Hi;i 

.99192 

•99-193 

.99494 

• 95)495 

9- !»!!/> 

•99197 

• 99198 
.99199 
•99500 

9.99591 

• 1/1502 
.99503 

• 1XJS04 

• 1X9505 



9.995 n 
.99512 

.‘>9513 

•5X)5 1 ■( 
.99515 

9-995 1 6 

.‘7)517 

.99518 

•99519 

■<X)520 
9. *7)53 r 
lOD »ln Dll LI 


1.0 0.00524 

.tX)523 

.<X>522 

.IX)52I 

,(K)S20 

1.0 0.00519 

.00518 

.00517 

.1x151(1 

.00515 

1.0 0.1x151. 4 

. 1x1513 
• 1x15 1 2 
.1x1511 
.1x1310 

1.0 0. 00509 

. 1x1508 
■ 1x1507 
.0050O 
.00505 

1.0 0.1x150. 1 

.00503 

.1x1502 

.00501 

.00500 

1,0 0,<xi4W 

.00498 
■00497 
.00417) 

.00495 

1,0 0.00494 

.00493 

.00492 

.1x1491 

.0049a 

1,0 0.00489 

.00488 
.1x1487 

.(X).(86 

.00485 

1,0 0.004R4 

. 00483 
.90482 
.00481 
.00480 

1,0 0.00479 

w Ft,' lO0 CIO Dll M ! 
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w Fo' 

log coth u 

1,0 

0.00479 


.00478 

.00477 

.00476 

.00475 

0,9 

0.00474 

.00473 

.00473 

.00472 

.00471 

0,9 

0.00470 

.00469 

.00468 

.00467 

.00466 

0,9 

0.00465 

.00464 

.00463 

.00462 

.00461 

0,9 

0.00460 

.00459 

.00459 

.00458 

.00457 

o ,9 

0.00456 

.00455 

.00454 

.00453 

.00452 

0,9 

0.00451 

.00450 

.00449 

.00449 

.00448 

0,9 

0.00447 

.00446 

.00445 

.00444 

.00443 

0,9 

0.00442 

.00441 

.00441 

.00440 

.00439 

0,9 

0.00438 

.00437 

.00436 

.00435 

.00434 

0,g 

0.00434 

« Fo' 

log cso gd u 


loo sinh u 


O.84S48 

.84592 

.84636 

.84680 

.84724 

O.84768 


log cosh u 


0.83052 

.83095 

.83138 

.83181 

.83224 

0.83267 

.83310 

.83353 

.83396 

.83439 

0.83482 

.83525 

.83568 

.83611 

.83654 

0.8369; 

.83740 

.83783 

.83826 

.83869 

0.83912 

.83955 

.83998 

.tsss 

0.84127 

.84170 

.84213 

.84256 

.84209 

0.84341 

•84384 

.84427 

.84470 

.84513 

0.84556 

.84599 

.84642 

.84685 

.84728 

0.84771 

.84814 

.84857 

. 84900 
.84943 

0.84986 

.85029 

.85072 

.85115 

.85158 

0.85201 


log tan gd u *< Fo' logseogdu 


log tanh u 

9.99521 

.99522 

.99523 

.99524 

.99525 

9.99526 

.99527 

.99527 

.99528 

.99529 

9.99530 
•99531 
.99532 
•99533 
■ 99534 

9-99535 

.99536 

•99537 

.99538 

.99539 

9.99540 

.99541 

.99541 

.99542 

•99543 

9-99544 

.99545 

.99546 

•99547 

.99548 

9-99549 

•99550 

•99551 

•99551 

.99552 

9-99553 

•99554 

.99555 

.99556 

•99557 

9-99558 

.99559 

.99559 

.99560 

.99561 

9.99562 

■ .99563 
.99564 
. 9956 s 
.99566 

9.99566 

loo sin gd u 
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u 

Ioq sinli u 

<•> Fu' 

log cosh u 

“ Fo' 

log lanh u 

*> Fo' 

log coth u 

2.650 

0.84768 

43.9 

0.85201 

43.0 

9.99566 

0,9 

O.OO434 

.651 

.84812 


.85244 


.99567 


■ OO433 

,652 

.84855 


.85287 


.99568 


.00432 

653 

.84899 


■85330 


•99569 


.00431 

.654 

.84943 


.85373 


•99570 


.00430 

2.65s 

0.84987 

43.9 

0.85416 

43,0 

9.99571 

0,9 

O.OO429 

.656 

.85031 


■85459 


•99572 


.00428 

.657 

.85075 


.85502 


•99572 


.00428 

.658 

.85119 


■85545 


•99573 


.00427 

.659 

.85162 


.85588 


•99574 


.00426 

2.660 

0.85206 

43.9 

0.85631 

43,0 

9-99575 

0,8 

O.OO425 

.661 

.85250 


.85674 


.99576 


.00424 

.662 

.85294 


.85717 


•99577 


.00423 

.663 

.85338 


.85760 


.99578 


.00422 

.664 

.85382 


.85803 


.99578 


.OOJ 22 

2.665 

0.85426 

43.9 

0.85846 

43.0 

9-99579 

o,8 

O.OO421 

.666 

.85469 


.85889 


.99580 


.00420 

.667 

.85513 


.85932 


.99581 


.OO419 

.668 

.85557 

43.8 

•85975 


.99582 


.00418 

.669 

.85601 


.86018 


.99583 


.00417 

2.670 

0.85645 

43.8 

0.86061 

43,0 

9.99583 

0,8 

O.OO417 

.671 

.85689 


.86104 


.99584 


.00416 

.672 

.85733 


.86147 


•99585 


.OO415 

.673 

.85776 


.86190 


.99586 


.00414 

.674 

.85820 


.86233 


• 99587 


.00413 

2.675 

0.85864 

43.8 

0.86276 

43,0 

9-99588 

0,8 

0.00412 

.676 

.85908 


.86320 


.99588 


.00412 

.677 

.85952 


.86363 


•99589 


.0041 I 

.678 

.85996 


.86406 


•99590 


.00410 

.679 

,86039 


.86449 


•99591 


.00409 

2.680 

0.86083 

43.8 

0,86492 

43.0 

9.99592 

0,8 

0,0O40S 

.681 

.86127 


.86535 


•99592 


.00408 

.682 

.86171 


.86578 


• 99593 


. 00.107 

.683 

.86215 


.86621 


•99594 


.OO406 

.684 

.86259 


.86664 


•99595 


.00405 

2.685 

0.86302 

43.8 

0.86707 

43 ,o 

9.99596 

0,8 

O.OO404 

.686 

.86346 


.86750 


.99597 


.00403 

.687 

.86390 


.86793 


•99597 


,00403 

.688 

.86434 


.86836 


.99598 


.00402 

.689 

.86478 


.86879 


•99599 


.00401 

2.690 

0.86522 

43.8 

0.86922 

43,0 

9.99600 

o,8 

0.00400 

.691 

.86565 


.86965 


.99601 


•00399 

.692 

.86609 


.87008 


.996101 


.00309 

.693 

.86653 


■87051 


.99602 


.00398 

.694 

. 86697 


.87094 


.99603 


.OO397 

2.695 

0.86741 

43.8 

0.87137 

43,0 

9.99604 

0,8 

O.OO396 

.696 

.86785 


.87180 


.99605 


.00395 

.697 

.86828 


.87223 


.99605 


.00395 

.698 

.86872 


.87266 


.99606 


.00394 

.699 

.86916 


.87309 


.99607 


.00393 

2.700 

0.86960 

43,8 

0.87352 

43,0 

9.99608 

0,8 

0.00392 

u 

log tan od u 

w Fo' 

log seo gil u 

u Fo' 

log sin gd u 

» Fo' 

log cso gd u 
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Logarithms of Hyperbolic Kum:tmn». 


II 

Joo elnli U 

| « F»' 

lii u cosh 11 

«*» K/ 

; lnu limit II 

... r.,' 

log no lh u 

2.700 

0.86960 

43.8 

0.8/3.H2 

13,<‘ 

0.*."/ * a8 

o.8 

0.01,39. 

.70. 

.87004 


.8/.W5 


.•a/' k8 


•"0,1'). 

.702 

.87048 


.87438 


OAKxx) 


•O"30l 


.87091 


.87481 


, O' / 1 1 . . 

j 

.00300 

.70.1 

.87135 


.8752 1 


OX> ll 1 


.1 ii tjSg 

2.705 

0.87171) 

43.8 

0.875(17 

•13.0 

«)OJ*/»12 

0.8 

0,00388 

.706 

.8722.5 


.87010 


.,/X 0 2 


• IK, ,(8,8 

.707 

.87207 


.87051 


.vxo.i 


•"0387 

.70S 

.87.510 


.87(0)7 


.12/0 1 


,0038(1 

• 7oy 

•87354 


.87740 


.,/)•» 1 5 


•"O385 

2.7m 

0.87.508 

43.8 

0.87783 

43.0 

OOX/'I., 

' ’.8 

O. (K,385 

.711 

.87442 


.878.10 


OX/'I" 


.00,|8l 

.712 

.87.18/1 


.878(A) 


oxX*l/ 


.ini 58 5 

•7 13 

.87530 


.87012 


OX/O.8 


■ IK, (H.« 

.714 

•87573 


.87035 


ox/Oo 


.003,81 

3.715 

0.87617 

43.8 

0.871)98 

43.1 

*)OJ*X»1‘) 

o.8 

0 . 1 H )(8 1 

.7 if* 

.87(1(11 


.88041 


O/Xt-'o 


.003,80 

.717 

.87705 


.88084 


OJ*/»2« 


.1*1379 

•7i« 

.87749 


.8.8127 


OJ*X*.'2 


■ 0037.8 

• 7 10 

.87792 


.88170 


OX/*22 


• '">378 

2,720 

0.8783(1 

43.8 

0.88213 

43.1 

OO/X'/.l 

o.8 

".IKM77 

.721 

.87880 


.8825(1 


.'XX*2 | 


.00376 

.722 

.87924 


.}t8.:oo 


o/y».?<; 


• 00.575 

1 .72.1 

.87968 


• 88.512 



o,7 

•00,175 

.724 

.88011 


.88385 


ox /mo 


• O0.574 

2.725 

O.8H055 

43,8 

0.88428 

43.1 

•joa /*,.*/ 

".7 

0. iK, 373 

• .72(> 

.HHoyg 


.88171 


. •/ X '2.8 


,003/2 

.727 

.88143 


.88515 


.'x 7*2.8 


■ in, 5/2 

. 728 

.88187 


.88558 


.09020 


,0*1371 

.739 

.88230 


.88(101 


.•x/»3" 


,00370 

2.7.IO 

n. 88274 

43.8 

0.8804 1 

43.1 

OOX/MI 

"77 

11.1x131*) 

• 731 

.88318 


.8811,87 


• 'XX *.5 1 



•732 

.8836a 


.88730 


■ 'X/t.U 


.IX 1,11x8 

• 733 

.88406 


.88773 


.'aX' 3,( 



• 734 

.88449 


.88810 


.'xXM 3 ! 


.003(17 

2.735 

0.88.103 

43.8 

0.88859 

43.1 

9. '//•.( l 

0.7 


• 73ft 

.88537 


.8800.- 


.10305 

•737 

,88581 


.88945 




• 73« 

.88(125 


.8898.8 


.'xx *36 



• 739 

.88668 


.89031 


o//'37 



2.7.10 

0.88712 

43.8 

0.8x174 

43. 1 

00x/».(8 

<*./ 


• 741 

.88756 


.84117 



• 742 
•743 
•744 

.888(k» 

.88844 

.88887 


.8>ioi 

.8)204 

.89247 


.'XX '30 
.9>/*|o 
.'X/'JI 


ox >3(1! 

.IX).I(X) 

0x1350 

2.745 

• 74f> 

■ 747 
•74« 

• 749 

o.88<).ii 

.88975 

.H9019 

.89063 

.89106 

43.8 

0.8)2<Xt 

.8)333 

.8)37(1 

.8)410 

. 8)162 

43.1 

<M>A|) 

.'XX'12 

OX/'U 

•'X/'U 

••//Mi 

o.7 

0.00359 

.1x1358 

.00357 

8x1356 

.1x1356 

2.750 

0.89150 

43.8 

0.8)505 

43.1 

O.'i'X'J'i i 


00*1355 

11 1 

»a Inn ail u 

“ rv 

oa sbc gil 11 

« F„' 

i 

loo din oil 1, | 

« 17 

tug cm gil u 
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■ 


w Fa' 

loo cosh u 

« F 0 ' 

loo lanh a 

w Fo' 

log coth u 

2.750 

0.89150 

43,8 

0.89505 

43,1 

9.99645 

o ,7 

0.00355 

.751 

.89194 


• 89548 


.99646 


-00354 

.752 

.89238 


.89591 


.99646 


•00354 

-753 

.89281 


.89634 


.99647 


' -00353 

•754 

.89325 


.89677 


.99648 


.00352 , 

2.755 

0.89369 

43,8 

0.89720 

43,1 

9.99649 

o ,7 

0.00351 

.756 

.89413 


.89764 


.99649 


•00351 

• 757 

•89457 


.89807 


.99650 


.00350 

.758 

.89500 


.89850 


.99651 


.00349 

• 759 

.89544 


.89893 


.99651 


.00349 

2.760 

0.89588 

43,8 

0.89936 

43,1 

9.99652 

0,7 

0.00348 

.761 

.89632 


.89979 


.99653 


.00347 

.762 

.89676 


.90022 


.99653 


•00347 

.763 

.89719 


.90065 


.99654 


.00346 

.764 

.89763 


.90108 


.99655 


•00345 

2.765 

0.89807 

43,8 

0.90151 

43,1 

9.99656 

0,7 

0.00344 

.766 

.89851 


.90194 


.99656 


.00344 

.767 

.89894 


.90237 


.99657 


.00343 

.768 

.89938 


.90281 


.99658 


.00342 

.769 

.89982 


.90324 


.99658 


.00342 

2.770 

0.90026 

43,8 

0.90367 

43,1 

9.99659 

0,7 

0.00341 

• 77 1 

.90069 


.90410 


.99660 


.00340 

.772 

.90113 


.90453 


.99660 


.00340 

• 773 

.90157 


.90496 


.99661 


.00339 

• 774 

.90201 


■90539 


.99662 


.00338 

2.775 

0.90245 

43,8 

0.90582 

43,1 

9.99662 

o ,7 

0.00338 

.776 

.90288 


.90625 


.99663 


.00337 

• 777 

.90332 


.90668 


.99664 


.00336 

.778 

.90376 


.90712 


.99664 


.00336 

• 779 

.90420 


.90755 


.99665 


•00335 

2.780 

0.90463 

43,8 

0.90798 

43,1 

9.99666 

0,7 

0.00334 

.781 

.90507 


.90841 


.99666 


■00334 

.782 

.90551 


.90884 


.99667 


.00333 

.783 

.90595 


.90927 


.99668 


.00332 

.784 

.90638 


.Q 0970 


.99668 


.00332 

2.785 

0.90682 

43,8 

0.91013 

43,1 

9-99669 

o ,7 

0.00331 

.786 

.90726 


.91056 


.99670 


.00330 

.787 

.90770 


.91099 


.99670 


.00330 

.788 

.90813 


.91142 


.99671 


.00329 

.789 

.90857 


.91186 


.99672 


.00328 

2.790 

0.90901 

43,8 

0.91229 

43,1 

9.99672 

0,7 

0.00328 

■ 791 

.90945 


.91272 


.99673 


.00327 

.792 

.90989 


.91315 


.99674 


,00326 

•793 

.91032 


.91358 


.99674 


.00326 

.794 

.91076 


.91401 


■99675 


.00325 

2.795 

0,91120 

43,8 

0.91444 

43,1 

9.99676 

o,6 

O.OO324 

.796 

.91164 


.91487 


.99676 


.00324 

■ 797 

.91207 


.91530 


•99677 


.00323 

< 79 8 

.91251 


.91574 


.99678 


.00322 

• 799 

.91295 


.91617 


.99678 


.00322 

2,800 

0.91339 

43,8 

0.91660 

43,1 

9.99679 

0,6 

0.00321 
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Logarithms of Hyperbolic Kuuctionn. 


u Ioq eiri li u 
2.800 O.()I330 

.Hoi .91.182 

.802 .(>[.120 

..803 .91470 

.804 .91514 

2.805 0.91557 

.800 .98*01 

.807 .91(145 

.808 .9 >(>89 

.809 .91732 

2.8lO 0.91770 

.811 .91820 

.812 .91804 

.813 .911)07 

.814 .91951 

2.815 0.91995 

.816 .92039 

.817 .92082 

.818 .9212O 

.819 .92170 

■2.820 0.92213 

.821 .92257 

.822 .92301 

.823 .92345 

.824 .92388 

2.825 0.92432 

.82(1 .9247ft 

.827 .92520 

.828 .92503 

.821) .921x17 

■2.830 0.92(151 

.831 .92(>95 

.832 .92738 

.833 .92782 

.834 .9282(1 

2.835 0.928(H) 

.836 .92913 

.837 .92957 

.838 .93001 

.839 .930-14 

2.840 0.93088 

•8» 1 .93132 

.842 .9317(1 

•843 .93219 

.844 .932(i3 

2.8.45 0.93307 

•846 .93350 

•847 .93391 

•848 .93438 

.849 .93482 

2.850 0.93525 


u loo tnn ad u 


log cosh 11 

O.91000 

.91/03 

.91740 

.01780 

.91832 

0.91875 

.01018 

.01002 

.02005 

.02048 

0.02001 

.02134 

.02177 

.02220 

.02203 

0.023<>0 

.02350 

.02303 

.02130 

.02470 


0.0.738 

.0.781 

.02821 

.02807 

.92010 

0.02053 
. 020 / • 
.03040 
.O.I083 
.93120 

O.<)3l60 


loo 'nnh 11 

O.i^/'/O 

.o>/'7<) 

.ij 9'»8 o 

. «>* X 1 
.1/7.81 

.'//‘8.1 
. I.'7 H\j 

.o/‘8 1 

.IJ*/»8;i 
•I.'*" /»'(;, 

.' HI 1 > 

,l*9'»Mo 

.'>>■2(8 

9 . > > /' <88 
.ixA'v) 
.•>/»>> 

.•*•/«)! 

0 . 1 *• / ** I 
.'**/«*3 
.'H/*M 

. * X X - ) 1 

O.IH/-M 
.<x/»i5 
.'*■/■/• 
.*>■/■( O 
,'//»*;■ 

0.00'"|8 

.'//«*8 

.«>/*>) 

.'>7'n 

0. * 7)701 
■ 0'7oi 


.93298 


. r 

.91702 

.93341 


.O 97 II 3 

0.93383 

43.1 

9 .*)*) 7 «*l 

.93428 


.«w 7 o| 

.93471 


.<H* 7 o ! i 

.93514 


.99705 

.93557 


.•AC*/* 

0.03600 

13.1 


.«) 3(>|3 


• W 7 0 / 

• 93 (*v 


. 1 * 970.8 

.93730 


.<* 970.8 

•93773 


019709 

0.93816 

43.1 

<).'o 7 i»J 

loo soo ud 11 

«* fj 

log 1 I 11 git n 


o.i*» 32 l 

.00321 

.00320 

.1x1.410 

.00319 

0,00318 

• '"'317 

.1x131/ 

.013IO 

.1*1315 

'*■00315 

.00314 

.'xi.114 

• oo.il.i 

.<X»,II 2 

0.1X1314 
.11031 | 

, m *3 1 1* 
.00310 
.003(H) 

0.00309 

. 1 11 » 3 < *8 
.*' 1307 
.00307 
.00306 

0,11031X1 
,1x1305 
. ' X 131 » I 
.0030.1 
.INI.103 

0.1**302 

.00302 

.00301 

.0* >301 
.00300 

1 >, DO200 

,nO.!i>8 

, i *'|,! o 8 

.00297 

I »,t H 

.no/'/i 

.ix *295 

. 00/95 
, 002 ') | 

0 .»K*,H).J 

.'**293 

.00292 

.1**293 

.1*1391 
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Logarithms of Hyperbolic Functions. 








log cosh u 

w p„' 

loo tnnli u 

U Fu' 

loa cotli u 


•15. 1 

9 - W 7 W 

0,6 

0.00201 



.«W7!<> 


.(7)200 

• i)5‘)02 


• W7H 


. 002.89 

•95*)|5 


• Wii 


.OO289 

.<)4'jH<) 


•W712 


.00288 

o. 01042 

45.1 

p. 907*2 

0,6 

0.0028,8 



• 00715 


.00287 

. 0.( 1 1 ft 


•00713 


.(7)28 7 

.0-1 1(»l 


• 0071*1 


.00286 

■ '>!•!« M 


•007*5 


.(7)285 


-15,1 

0.00715 

0,6 

0.(7)285 

•P'l-OI 


.90716 


.<71284 



.90716 


.00284 

• ‘M577 


•007 <7 


.00285 

■f/ll-’o 


•007*7 


.00285 

*M)||<>4 

•15,1 


o,6 

0.00282 



.|)<)7I0 


.00281 



• 01)710 


.17)28 1 

.015' 14 


.00720 


.OO280 

• l)|*»4<' 


.007-1) 


.00280 

o.i).|*>7<) 

•15.“ 

O.iWJi 

o,6 

0.00279 

.017 -m 


.0072* 


,1x1271) 

.yi7<>5 


. l)<)7 •!•! 


.00278 

.<)|8u8 


.17)7.!.! 


.00278 

■yi«SJ 


•00725 


.00277 

o.o|Hi)5 

•15..! 

y. 0072.1 

0,6 

o. 00276 

.pl‘>4H 


• 0*>7“ , 4 


,00276 

.o.|*)8i 


• 00725 


.00275 

.‘)5<U | 


.<7)725 

o.S 

.00275 

.‘>5<K>7 


.17)720 


. 00274 

o.ysi m 

•15..! 

y.W7*> 

o,S 

0.00274 

‘O.H154 


.17)727 


■ 00275 

.05107 


.00727 


. 00274 

.O'i.tlt) 


.iW7aH 


,00272 

.')5 -;M,i 


. <7)72.1 


.00272 

<>•<>5.1*1 

•15..: 

0.17)720 

0,5 

0.00271 

.y5.i<*> 


.«7)75<) 


.00270 

•ys-iM 


.i7)75*> 


.(X).?7o 

. <>5-15* > 


■ <7)75* 


.002<K) 

.<)5l'» 


.0073* 


. tX)2(k) 

o.OSS-W 

•15,2 

0.17)752 

o,5 

0.00268 

.1)5585 


>00732 


.002(78 

.<>5028 


■'7)755 


.<X)2()7 

. 05^7 2 


■00733 


.00267 

.057 >5 


■ 17)741 


.00266 

O.0575H 

•15,2 

0- 0074*1 

o,5 

0.00266 

.05801 


.00735 


.(7)265 

■05^-11 


.«7)745 


.00265 

.1)588/ 


.<7)75*) 


.00264 

•!)SW« 


.«7)757 


.002(15 

0. 0507.1 

•15,2 

0.00737 

o,5 

n. 00265 

log boo ini 11 

« flf 

loo Bln oil u 

w Fo' 

log 010 gil u 
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Logarithms of Ilyperholii: Funciionu. 



0.9745K 

•975*1-} 

•975*15 

•975««; 

.97633 

0.97676 

•977-0 

•9776.1 

.97H07 

.97H5I 

0.97% 


u log Ian till u 


» Fu' 

log cosh u 

W F.i' 

.13,7 

0.9.WI 

.«/K>l/ 

.<Xm/io 

.</'l»3 

.1/114(1 

43,4 

<13,7 

O.'/O'JO 

.1/1-M.l 

.I/Ml') 

•9030- 

•13.4 

•13,7 

(>.90.l<15 

.9(».|40 

.'/►I'M 

.1/1535 

.</>5/X 

43,4 

43.7 

O. (//>.! 1 
. 1/ 4/i.J 
.'/•/oil 
.99751 
• 09/91 

43.4 

43.7 

o.'/>«37 
,1/Wu 
• ‘./">.M 
.'/>/•/ 
.0/019 

43.4 

43.7 

0.0705.I 

.07<>7i 

.07130 
.071X3 
. « )/.!.!! 1 

43.4 

43.7 

O.O/./") 
.0/3 <4 
•07355 
• 0730X 
•9741-' 

43.4 

43.7 

0.074X5 

.O/5-’X 

•0757' 

•07914 

.9795X 

13.4 

43,7 

O.977OI 
•0774 1 
.077X7 
. 97X30 
.97X74 

43.4 

43,7 

0.07017 

.071/10 

.9X003 

.9X04O 

.9X0X9 

43,4 

•13,7 

0. 0X133 

43.4 

*, F n ' 


*< Fu' 


too (null 11 
0.'/)/37 

.09730 

.<19/30 

*>.*>*/»*» 

• 'JO/ 1" 

1 

■’>>/ 1 1 

•'*>/ 44 

<>.'»/ I-’ 

■oi/i.i 

.‘>*71 1 

•'>1/1 1 

o.‘)9/ 15 
•'»/i:> 

•<»/!/ 

o.oo/l/ 
.•/)/ lX 
.01/ |X 

•'>1/19 

.'Jo/.jo 

•>.*»/ 5“ 

• '>>/;• 1 

•<>»/. M 

.■»/. r i.; 

O.'/J/Jw! 

■ 09/5.1 

• '»/M 

• *»/M 

.<>1/55 

.•»7S # ' 

.*>1/5*' 

•*»/5/ 

9. 00/5/ 

.«>>/?■•’' 

.00/59 

.«>*/?•> 

«>. «»/*>» 

• '»/*»! 

.'/i/m 

O.'M/f'J 
lot) «ln oil u 


l '*0 OOlll II 

1 1.1)1 1.1(13 
. 1 m i.:( 1.: 
.01 >.;fi.* 
.oo.iOl 
.iio»:tu 

ii.oo.*(’>o 

•00459 

.IXM51) 

ii,ihi,!j;!| 
.mi.?;;/ 
."".'.‘I/ 
.1 >>,};;() 
. t h 

II.IHl.IJi'i 

.ini,!j;,| 

•00453 

1 M a 1.153 
.0045.1 

.Do.!j;j 
.00451 
11.00450 
.004, (9 

O.O04,|X 

.ixi .!.|7 
.i».!.|7 
.OO,!.|0 
. l'O 4.|0 

•00445 
.00 -1-11 
.00444 
.1*0,.' 1,1 

u. 004 13 

.00444 

.0O4.|4 

,00441 

.00441 

0,00440 

.00430 

.004.40 

.0043K 

O.OO43H 

Oi«e»o ml u 
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Logarithms of Hyperbolic Functions. 



o.ytt.Mo 

•ita* 

.yHr/K 

•08521 

o. (>45(15 
,oH(i()H 
.<>4051 
.<>4 (hm 



0.00213 

.‘*>256 

•uyayo 


•W 4 7 J 
• W 5*5 
•00558 

.ygtioi 



.UWXM 
•m\7 
. 00000 

1 . 000,1-1 

I .00077 
.00120 
.00 1 63 
■00300 
.00350 

i .00205 


log too qiI u 



•15.2 0.00771 

•00772 
•00773 
•0077.1 
•0077.1 

•15.2 I 9-00774 
1 -99774 

•99775 
.00775 
•99775 


43,3 | 0.00785 


tog tin od u 


w Fo' 

loo ooth u 

o,5 

0. 00238 
.00237 
.00247 
.00237 
.00236 

0.5 

0.00236 
• 00235 
.00235 
.00334 
.00234 

0,5 

0.00233 

.00233 

.<X)232 

.00232 

,00231 

o,5 

0.00231 
.00230 
.00230 
.00230 
. (K)22<) 

o,5 

0.00221) 


.00228 

.00228 

0,5 

.00227 

.00227 

0.00226 

.00226 

0,4 

.00225 

.00225 

0,4 

0.00224 

,00224 

.00223 

.00223 

.00222 

0,4 

0.00222 

.00221 

.00231 

.00221 

.00220 

0,4 

0.00220 

.002l() 

.00210 

.002(8 

.002(8 

0,4 

0.00217 

.00317 

.002(7 

.002(6 

,002(6 

0,4 

0,00215 

W Fa' 

log 010 ad u 

















Logarithms of Hyperbolic Functions, 



r .0H7W) 
.OJW35 

,0(/»70 
. tOIOfi 
.I05<|3 

i.ioyJ7 

• l M*3 
. mR|<> 
.laaRi 

, 1 2730 

I. MISS 
. MS'Ji 

. 1.(036 

• I'l-K’i 

. i.|»J7 

1.15.1,13 
. I576M 
. 1630,1 
. 166;$ 
.1707.1 

1. 17501) 
■I76II 

• lH.170 


g cosli 11 

w F,i' 

log In 0 h 11 

I . I> 126.1 

l.l-M 

0 .'/ 7^5 

.00725 

* 1 , 1 **,*' 

.uo/.'w 

. 01 157 

• 1.12.3 

. 00 / 0,1 

. 015 S 0 

•I.13..1 

0/1707 

.02032 

■ 1 . 1.!. .1 


1.03.(51 

■M-M 

0 . i.'i 

. 02 >Wo 

1.13. 1 

.*/•/■ 6 H > 

. 0 . 1.110 

•1.13, .| 

.OO'il.l 

. 0.1751 

•1.13.5 

.i/>Mi7 

• o.| iS( 

•1.12.5 

.ojM.:o 

1 .0.(106 

•1.12,5 

0 .|/>'1' I 



l.llioM 

.11511 

.11071 

.13.(07 

. 12H.JO 

1 . 15.7.1 
.1,170’' 
. Mt.lO 
. 1 - 157.1 
. 15001 

1. 15.I.IO 

.15K73 

. i/i.prii 

. 167.10 


1 1 

.o^l t 

.y»«i7 

.'M-'lS'l 

.•//’l.M 

o.'cifhiO 

.oo't.,0 

.i/jN'ii 

.o-k'IM 

.‘//'In, 

O. "J 
.'>7173 
.</ >'7:i 
.')oM 77 
.•fifty) 

0 .«i*^‘l.t 

.i/lMU'i 

.•fifty) 

0 .'//' ,J l,l 

• •/A'lo.'i 

•*fi.ftyy 

.•rf^n 

.•fififi> 1 

.'/.V5 

.‘//107 

.•fif.fi*) 

• !Wl l 

U,‘/i/H3 

.'//HI 

.'/I0I6 

.'/lOlH 

.'//.HO 


li'U noth u 

O.nn.MS 
.0031 1 
.00307 
.0020,1 
.oon/i 

0.00105 

.OOllJI 
.IK) 167 

,ooiil,( 

OKU, ‘Id 

0.00(76 

•" 017.1 

, OOl t H) 
.OOI(>6 
.001(1,1 

O.IHU.'iO 

.00156 

• ooi.'i.i 
.00150 
,o.H.|7 

0 .'KI|.(,( 
.IKK, (| 

* no 1 ,10 
.001,(6 
.001.1,1 

0.001,11 
.O0I2M 
.IKK 35 
.0013,1 
.IKK.II 

O.i KH [H 
.IKII |(| 
.•nil l.| 
.OOIM 
,00(00 

O.IKKII 7 
.IMlIOji 
. 00 1 0,1 

.mint 

.IKKK/J 

O.IKKXJ 7 

, 011005 

.IKK/J.l 

.06001 

.nOttMo 

m.uooKH 
.nOnKO 
.mooM ( 

.IKKhM.t 

.IKKttfl 


T ,2l86o 


log Inn gil n 


■1,1.1..'; 0. i//i‘> | 1,6 n.oooyo 
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Logarithms of Hyperbolic Functions, 


u Ion sliili u 


1.24036 
.2447 l 

.2|90b 

-•sail 

.2577b 


1.28, 185 
.2HK,;o 
. 292.55 

.3012s 


I -32733 

..wiM 

.,0«>a 

■34472 

i ..ii*x>7 

.35342 

•3 wn 

..lb.HI 

.36646 

!.37<>8t 
•375*5 
■a 70.10 
. 3B3H5 
.3HH19 

I. .19254 
.3‘/W) 
..10133 
.4<>558 
.-1009.1 

MW 

,41862 

..|2306 

*4-27.11 

.■Mibb 

I..l,lb00 


Ion cosli u 

1 . 219-10 

.22.17.5 

.22.807 

.2,12.10 

. 2 . 5 (i 7 -l 

1 . 2.1107 

.2.15.11 

. 2.1975 

.25408 

•25«.|2 

1.2b275 
. 2(1701) 
.271-1.1 

.27570 

. 2S0 10 

1.28144 
.aH 878 
.20,11 1 
. 297.15 
..10179 

l .30(112 

• 310.1b 

• 3 MHo 

.31914 

..12.1-lH 

1 .32781 

.33215 


1 .34951 
. 353** I 
.35 KiH 
.36252 
, 3(1(186 

1.37120 

.37551 

.yrm 

.3K422 


.38856 


1.392*10 

- 13 . 1.9 

.39724 


.40158 

431.0 

.40591 


.41025 


1.41459 

434.0 

.418*1.1 


.42327 


.42761 


.43195 


I .43629 

• 131.0 

log one gil 11 



log tonli 11 

9-99921 

.99922 

.99924 

. 9*1925 

.99927 

9.99928 

.99930 

.f)993l 

•9*)933 

.9993-1 

94)9935 

.9993*) 

4)9938 

.99939 

•99940 

9.99911 
■ 999-12 
. .99944 
.99945 
4W|(i 

9-999-I7 
.99948 
• 09949 
4)9050 
•99951 

9.90952 
4)0053 
•9905*1 
.00955 
• 9995*) 

94 XW 57 

•99957 

.99958 

.<XX)59 

4XX/HI 

94 /X/il 

4 JiW*»* 

4XX/*2 

• 9996,1 

4 XX/M 

9.«X)</>4 
4)9* />5 
.99966 

4XX)b() 

. 9 * 7/»7 

9.09968 

4)*X/i8 

.OolA) 

4)9970 

•99970 

9.0097* 


log ootli 11 

04XH>79 

,1x1078 

.0007(1 

.111x175 

.00073 

0.1x1072 
.(XX >70 
.(XX1()() 

.1x10(17 

.(XXXib 

0. 000(15 

.(KXXi.J 

,IXXX>2 

.(KKX'lI 

.(XXXXl 

04x1051) 

.(XH158 

4x105b 

.00055 

.(XX >5- 1 

04XH153 
411x152 
4x1051 
.1x1050 
. 01x141) 

04XX148 ' 
.1x1047 
4x104b 

4XX145 

.(XX144 

o.(xx>43 

.00043 

,( KH ).|2 
4XK»4 1 
.IXK14O 

04KX>39 

4XXI.19 

4XX1.18 

4XX1.17 

.00030 

(MXXi.lb 

.(XX135 

4XX1.14 

4XX>3-1 

4xx>33 

0.0003a 
4x103 a 

4XX1.1I 

,(XK»;10 

4XX)30 

0.00029 

tog 010 oil (i 


Bmithoonian Taiiue# 


8l 




Logarithms of Hyperbolic Function!!. 


(I 

lOfl slllll u 

w F u ' 

tOQ OOSll II 

l : o' 

loo Innli 11 

- FV 

lou until II 

4,00 

1 .43(100 

434.0 

1 . 13029 

434.0 

O.'X/J/J 

l',9 

1 1.1 HU 129 

.01 

.44035 


.41003 




.00029 

.02 

•444hy 


.4 1197 


.'MO/ 2 


."<»< i.;M 

.03 

•441)01 


.44931 


.'/lO/.t 

• 

.1x10.17 

.0.1 

•45339 


.45305 


.</>9/3 


, OIK 127 

4-05 

1-45773 

431.0 

1 .45790 

431.0 

').</ J9/.J 


O.IXHI.lO 

.o() 

.46208 


.4(1233 


.■//Vi 


.ikhi.Ki 

.0/ 

• 4^*4 3 

434.5 

..|(>vxX 


.«//<;' 5 


.00025 

.08 

.47<>77 


.47102 


..//»7;i 


.ixhu.i; 

.<Hj 

.47511 


.4753(1 

431.1 

..//VO 


.IHHI2 4 

4.io 

1 .4794b 

431.5 

1.47970 

431.1 

9.'// V 1 ' 

i 1, 

1 MHII»2,| 

.ii 

.48380 


.48404 


.'//>;•/ 


.'Kill.! \ 

. 12 

.48815 


.48838 


.'// V7 


.IHHJ.i.! 

.1.1 

.49249 


.49273 


.9/V' 1 

0.4 

.IK *>,>.• 

.14 

.49084 


.49700 


.‘//V-8 


.IMXI22 

4. IS 

1.50118 

434.5 

1 .50140 

434.1 

9.1/./ >78 

".4 

O.IKKI23 

. l6 

.50553 


.50374 


.9/179 


.1 XX 1,11 

• 1 7 

.50987 


.51008 


.‘/>»70 


. 1 H K 12 1 

. iH 

.51422 


.51442 




.00020 


.51850 


.51870 


.i///8u 


.IKK 121 1 1 

4 .20 

1.52291 

434.5 

1.52310 

134.1 

9.1///8.I 

", J 

1 1. IX «),’() 

.at 

.52725 


.5.743 


.‘///'ll 


. 1 x X 1 1 9 

.22 

.53h«> 


.53179 


• •//>’( 1 


.111X09 

.3.1 

•53594 


.53013 




,01X0.8 

.34 

.54029 


.54047 


.‘//>8.r 


.ixxo.M 

4- 3.1 

1 .5IIO3 

434,5 

1.54481 

431.1 

9. •///’(,. 

", 1 

",0x08 

.Ai 

.54898 


.54915 


.I// 1.83 

".3 

. I * K 1 1 7 

*27 

•55332 


.55349 


.71* >83 


. 1 K X 1 | 7 

.38 

.35707 


.55783 


.'///'M 


.1X11117 

■20 

.5(>20l 


.5(1217 


• O'/S’l | 


.oOiilli 

4 ..10 

r . 56636 

431.5 

1 .50052 

434.1 

9.9-//8| 


o.ot.KlIO 

..11 

.57070 


.57080 


.'///’( | 


,7x»t(l 

.33 

•57505 

434.4 

.57520 


.«//>'(;; 


. 1 x x 11 5 

■ 33 

.57939 


.57954 


.'///’F. 



•31 

.58373 


.583.88 




.0*1015 

4*. IS 

r .58808 

431.4 

1.58822 

434.1 

9 .7//X" 

0.3 


■ 3b 

.59242 


.5925(1 

431.3 



• 37 

•59677 


.59691 





• 3« 

.(iom 


.00125 


,*///'!••. 



• 39 

.60546 


.60559 


.'// >8/ 


> iNK.il 3 

4 .40 
.41 
<43 

r .60980 
.61414 

.61849 

.62283 

.62718 

434.4 

1.(10903 

•61427 

.618(11 

431.3 

0. 7/187 

.09/8/ 

-7//S/ 


O.O-KII.I 

.1X1013 

,ixxii;i 

• 43 
•44 


.(>229(1 

.02730 


.7//' : 3l 

.7//8M 


.00012 

.IXXIU 

4-4S 

1.63152 

431.4 

1.03164 

•131.2 

9.9/ >8.8 

",2 

0.7X112 

•40 

•47 

.48 

•4!) 

.03587 


.(13598 





b\b 

in 


.64033 

•6.14(17 

■ O.IMH 


.7//S9 
.711/8. | 

• 71 , /8>1 


.0001 1 
.IXX1I f 
.1X7)1 1 

4.50 

1.65334 

434.4 

(.(>53.15 

434.3 

9.7»8.f 

0,2 

0,0001 J 

u 

oa tnn a<t 11 

« W 

Ofl *110 oil u 

« F,' 

loo (In oil U 

« r/ 

Itlfl CKO oil u 


Smithqonian Tabuo 





Logarithms of Hyperbolic Functions. 


u log sirth u 


log cosh u 



I.67496 

.67931 

.68365 

.68799 

.69234 

I .69668 
.70102 
•70537 
.70971 

.71406 

1.71840 
.72274 
.72709 
.73M3 
•735 77 

1. 74012 
.74446 
.74881 
.75315 
■75749 

1.76184 

.76618 

.77052 

.77487 

.77921 
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.78790 


1.80527 

.80962 

.81396 

.81830 
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.83568 

.84002 

.84436 
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.85739 
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.67940 

.68374 

.68808 

.69243 

1.69677 

.70m 
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.71414 
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•999QI 

•99992 
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NATURAL HYPERBOLIC FUNCTIONS 



Natural Hyperbolic Functions. 
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■MI -78 

18, >0,4 

.002-1 

.002.(0 


.(XXXX) 


.(K> 3 |(> 


410.1,7 

1 730 , 1 

0.0025 

0 . 002,50 

10,0 

I .(XKXX) 

0,0 

0 . 1 X 1250 

10,(1 

.JIXI.lMl 

101*1,0 

.002(1 

.00260 


. ( X HI! X ) 


.(Xl.tlx) 


38 1 .0.1 

1 1 / 9,3 

.0027 

.0028 

.0029 

.(X 1270 

.1x1280 

.(X 1290 


, ( H X X X 1 

. IXKXX ) 

.(XKXX) 


,1X12/0 

.(xi.iMh 

.(XI 2 IJO 


37*0 37 
357 * 1 1 
.HI.83 

1371,7 

1 275,5 

1 1814, 1 

0.0030 

0.00300 

10,0 

1 . (XXXX I 

0,(1 
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.(X 1320 


312.50 

970,0 

•0033 

.00330 


.(IIXHII 


.1x13.10 


.(o.t. o.l 

918,3 

.0031 

.00340 


.(XXXII 


.00,1 |ii 


201*13 

805,1 

0.0035 

0 . <x >350 

10,0 

I .(XHX 1 I 

0,0 

0.0 .1350 

10.0 

285.72 

810,3 

771,0 

.0036 

.(X >3(M) 


■ ( K X X 1 1 


.1x131x1 


277*78 

.0037 

.00,38 

.(K 1370 

.00380 


.00(11*1 

.(KXX)I 


.011370 

.1x1380 


J7027 
3O3. If, 

739,5 

(«).!, 5 

. 00.19 

.00390 


.(XHX)I 


.1x13*10 


250..|l 

657,5 

0. 00.(0 

0.00400 

10,0 

I .(XXXII 

0,0 

0 .(K)-|(K 1 

10,0 

2 50 . 00 

625,0 

.00.(1 

.<«».( 10 


.(XXXII 


. 1 X 1(10 


2 1.1 .'XI 

594,9 

.00.(2 

.00.(20 


.(XXX)I 


■ <H) (20 


338 . IO 

,5l*0,<> 

.OO43 

.(X).|30 


.(XXXII 


.(X> 43 *i 


33 -O.nO 

540,8 

• 00.(4 

.00440 


.OIXXH 


.(X ),||0 


•\ t \/ . ,!/ 

. 510,5 

o.oo.(5 

0.00.(50 

10,0 

I .(XKX 11 

0,0 

0 .IXI.J 5 O 

10,0 

... 

• 193.8 

.00.(6 

.(X).((io 


.OIXXH 


,IMl.|lx* 

-07.39 

.0047 

.0048 

.00.170 

.00480 


.(XXXII 

.(XKKI 1 


,1x1470 

.ik).|8o 


313.77 

30*8,33 

152,7 
*1 1*1,0 

.0049 

.00.190 


.(XKX 1 I 


.tx).(«xi 


301 . 0.8 

410,5 

0.0050 

0.00500 

10,0 

I.OOOOI 

0,1 

0.1x1500 

10,0 

200.00 

4 <X ),0 

u 

lap od 11 

« Fo' 

100 Q(l (1 

M Fu' 

•In od 11 

« f; 

cue ad 11 i 

» Fo' 
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Natural Hyperbolic Functions. 


u 

sinh u 

“ Fo' 

cosh u 

ca 

tanh u 

| 

coth u 

- Fo' 

0.0050 

0.00500 

10,0 

I .00001 

0,1 

0.00500 

10,0 

200.00 

400,0 

.0051 

.00510 


.OOOOI 


.00510 


196.08 

384,5 

.0052 

.00520 


.00001 


.00520 


192.31 

369,8 

.0053 

.00530 


.00001 


.00530 


183.68 

356,0 

.0054 

.00540 


.00001 


.00540 


185.19 

342,9 

0.0055 

0.00550 

10,0 

I .00002 

0,1 

0.00550 

10,0 

181.82 

330,6 

.0056 

.00560 


.00002 


.00560 


178.57 

318,9 

.0057 

.00570 


.00002 


.00570 


175-44 

307,8 

.0058 

.00580 


.00002 


.00580 


172.42 

297,3 

.0059 

.00590 


.00002 


.00590 


169.49 

287,3 

0 . 00C0 

0.00600 

10,0 

I .00002 

0,1 

0.00600 

10,0 

166.67 

277,8 

. 006 1 

.00610 


.00002 


.00610 


163.94 

268,7 

.0062 

.00620 


.00002 


.00620 


161.29 

260,1 

.0063 

.00630 


.00002 


.00630 


158.73 

251,9 

.0064 

.00640 


.00002 


.00640 


156.25 

244,1 

o,oof)5 

0.00650 

10,0 

1.00002 

0,1 

0.00650 

10,0 

153.85 

236,7 

.0066 

.00660 


.00002 


.00660 


151.52 

229,6 

.0067 

.00670 


.00002 


.00670 


149.26 

222,8 

.oof# 

.00680 


.00002 


.00680 


147.06 

216,3 

.0069 

.00690 


.00002 


.00690 


144.93 

210,0 

0.0070 

0.00700 

10,0 

1.00002 

0,1 

0.00700 

10,0 

142.86 

204,1 

.0071 

.00710 


.00003 


.00710 


140.85 

198,4 

.0072 

.00720 


.00003 


.00720 


138.89 

192,9 

.0073 

.00730 


.00003 


.00730 


136.99 

187,6 

.0074 

.00740 


.00003 


.00740 


135.14 

182,6 

0.007s 

0.00750 

10,0 

1.00003 

0,1 

0.00750 

10,0 

133.34 

177,8 

.0076 

.00760 


.00003 


.00760 


131.58 

173,1 

.0077 

.00770 


.00003 


.00770 


129.87 

168,7 

.0078 

.00780 


.00003 


.00780 


128.21 

164,4 

.0079 

• .00790 


.00003 


.00790 


126.58 

160,2 

0.0080 

0.00800 

10,0 

1.00003 

01, 

0.00800 

10,0 

I25.OO 

156,2 

.0081 

.00810 


.00003 


.00810 


123.46 


.0082 

.00820 


.00003 


.00820 


121.95 

148,7 

.0083 

.00830 


.00003 


.00830 


120.48 

145,2 

.0084 

.00840 


.00004 


.00840 


119.05 

141,7 

0.0085 

0.00850 

10,0 

I.OOOO-l 

0,1 

0.00850 

10,0 

117.65 

138,4 

.0086 

.00860 


.00004 


.00860 


116.28 

135,2 

.0087 

,00870 


.00004 


.00870 


114.95 

132,1 

.0088 

.00880 


.00004 


.00880 


113.64 

129,1 

.0089 

.00890 


.00004 


.00890 


112.36 

126,2 

0.0090 

0.00900 

10,0 

1.00004 

0,1 

0.00900 

10,0 

III. II 

123,5 

.0091 

.00910 


,00004 


.OOgtO 


109.89 

120,8 

.0092 

.00920 


.00004 


.00920 


108.70 

ii8,i 

.0093 

.00930 


,00004 


.00930 


107.53 

115,6 

.0094 

.009:| 0 


.00004 


.00940 


106.39 

113,2 

0.0095 

0.00950 

10,0 

1.00005 

0,1 

0.00950 

10,0 

105.27 

110,8 

.0096 

.00960 


,00005 


.00960 


104.17 

108,5 

.0097 

.00970 


.00005 


.00970 


103.10 

106,3 

.0098 

.00980 


.00005 


.00980 


102.04 

104,1 

.0099 

.00990 


.00005 


.00990 


IOI.OI 

102,0 

o.oroo 

0.01000 

ro,o 

1.00005 

0,1 

0.01000 

10,0 

100.00 

100,0 

u 

tan oil u 

<■» Fo' 

see od u 

<■» Fo' 

tin gd u 

“ Fo' 

cso gd u 

w Fo' 
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Natural Hyperbolic Functions. 


II 

sinli 11 

w To' 

cosh 11 

... Fo' 

Innli 11 

w F,/ 

colli II 

14 / 

O.OIOO 

O.OIOCK 

10,0 

I .00005 

0,1 

O.OIIKX) 

10,1 

100. tx>, 

l»XX),<) 

.0101 

.01011 


.00005 


.010(0 


00. "I, 

1)80,3 

.0102 

.01021 


.00005 


.01020 


08.043 

1/0, 1 

.0103 

.01030 


.<X)IK>5 


.01030 


0/. 01)1 

042,0 

.0104 

.01040 


.(XXX 15 


.01040 


«/>. 157 

024,5 

0.0105 

0.01050 

10,0 

1 .(KXXX) 

0,1 

0.01030 

1 0,1 > 

03.242 

1x17,0 

.0106 

.OKKrt) 


,<xxx>0 


.01000 


OJ.3I3 

8'/ 1,0 

.0107 

.01070 


.OUIXX) 


.01070 


03. 402 

873,1 

.0108 

.O108(> 


.(XXXXl 


.010,80 


02,51/1 

857.3 

.0109 

.01090 


.(XXXXi 


.OllX/l 


01.747 

8 1 1 ,() 

0.01 10 

0.01100 

10,0 

1 .(HXXXi 

0,1 

0.01 0X1 

10,11 

IX). 013 

82(1,4 

.01 I 1 

.0(1 10 


.oixxXi 


.01 1 10 


1)0. 1*) 1 

81 1,0 

.0112 

.01 120 


.(KXXX) 


.01 120 


180.280 


.0113 

.01130 


.IXXXrfl 


.01 130 


88.4^) 

783, 1 

.01 1.j 

.011.10 


.OO(XX) 


.01 140 


87,723 

7 ‘V. 1 

0.0115 

0.01 150 

10,0 

i.(xxx)7 

0,1 

0.01 150 

10,0 

.80, i/*) 

730, 1 

.01 16 

.01 1()0 


.IKK 107 


.01 MX) 


80.21 1 

743,1 

.01 17 

.01 170 


.(XXK17 


.01170 


84.474 

731 1, 4 

.or 18 

.01180 


.(XXKI7 


.1)1 180 


81.750 

718.2 

.0119 

.01190 


,(xxxi7 


.01 l<x> 


18 1. 058 

71X1,1 

0.0120 

0.01200 

10,0 

I .(KXXI7 

0,1 

0,0(200 

10,0 

83.337 

<0-1, 4 

.0121 

.01210 


.001x17 


.01210 


82.040 

( 1.83,0 

.0122 

.01220 


.(xxx)7 


.01220 


81.071 

(>71,8 

.0123 

.01230 


.(XxxiS 


.01230 


81 .31 14 

( X '< 1,0 

.0124 

.01240 


.(XXX)M 


.01240 


80,0414 

(*50,3 

0.0125 

0.01250 

10,0 

1 .ixxxiM 

0,1 

0,01250 

10,0 

Ho,ih»I 

0.|o,0 

O.:o,8 

.012(1 

.0I2()0 


.(XXKxS 


.()12(X) 

70. 3'-; 

.0127 

.01270 


.ixxxxS 


.01270 


78.744 

(120,0 

.0128 

.01280 


.(XKIOS 


.01280 


78. 120 

(•10,3 

.0129 

.01290 


.(xxxxS 


.01 290 


77.524 

(hx),o 

0.0130 

0.01300 

10,0 

i .(xxxxH 

0,1 

0.01300 

10,0 

78.027 

501,7 

.0131 

.01310 


.<XKKX) 


.01310 


7 , »..l |o 

582,7 

.0132 

.01320 


.(XXXX) 


.01320 


?! i.7(M 

573,0 

.0133 

.OI33O 


.(XXXX) 


.01330 


75. 10.1 

5(14,1 

•0131 

.OI34O 


.00009 


.01340 


74.(131 

5!,(',o 

0.0135 

O.OI 350 

10,0 

1 .(XXXII) 

0,1 

0.01350 

10.0 

' 74.070 

548,7 

.0136 

.013(10 


.(XXXX) 


.013(0 


73-53 1 


.0137 

.0138 

.01370 

.01380 


.(XXXX) 

.(XXIIO 


.01370 

.01380 


7 >7 
72.4(18 

,432.8 

M7.5 

•0139 

.01390 


.<XX)I0 


.0131x1 


71.017 

0.0140 

O.OI4OO 

10,0 

I. < XX) 10 

0,1 

0.0141x1 

10,1.1 

71 .43,1 


.0141 

.OI.|IO 


.1XX)10 


.01410 



5'M.o 

405.0 

48.4.0 

.0142 

.01420 


.(XX)l(l 


.01420 


70.427 

•0143 

.01430 


.(XX)IO 


.01430 


00.035 

.0144 

.01440 


.(XX)IO 


.01440 


(•9. 44(> 

482,2 

0.0145 

.0146 

.0147 

.0148 

.0149 

O.OI450 

.OI460 

.01470 

.OI480 

.OI49O 

10,0 

1 .00011 
.<xx)ir 

.(XXII I 
.(XX)Il 
.00011 

0,1 

0.01450 

.014(H) 

.01470 

.01480 

.01400 

10,0 

(1.8.070 

1.8, 4. >8 
(*8,034 
f ‘7 • 573 
(•7.110 

475/' 

409. » 

402,7 

4.50,5 

*150.4 

0.0150 

■). 01500 

10,0 

i.ooori 

0,2 

0.0151x1 

10,0 

(Vi, 672 

444.4 

U 

HI) 0(1 II 

« Fo' 

00 ini u 

« Ft/ 

lift oil 11 

. . ^ ... 

» f 7 

CIO o 4 w j 

m IV 
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Natural Hyperbolic Functions. 


u 

slnli u 

“Fo' 

cosh u 

F u ' 

tanh u 

W Fo' 

,11 

*» Fo' 

0.0150 

0.01500 

10,0 

I.OOOII 

0,2 

0.01500 

10,0 

66.672 

444.4 

.0151 

.01510 


.00011 


.01510 


66.230 

438,5 

.0152 

.01520 


.ooor2 


.01520 


65.795 

432,8 

.0153 

.01530 


.00012 


.01530 


65.365 

427.2 

.0154 

.01540 


.00012 


.01540 


64.940 

421,6 

0.015s 

0.01550 

10,0 

I. 00012 

0,2 

0.01550 

10,0 

64.521 

416,2 

.0156 

.01560 


.00012 


.01560 


64. 108 

410,9 

.0157 

.01570 


.00012 


.01570 


63.699 

405,7 

.0158 

.01580 


.00012 


.01580 


63.296 

400,5 

.0159 

.01590 


.00013 


.01590 


62.898 

395,5 

0.0160 

0.01600 

10,0 

I. 00013 

0,2 

0.01600 ; 

10,0 

62.505 

390,6 

.0161 

,Ol6lO 


.00013 


.01610 


62.117 

385,8 

.0162 

.01620 


.00013 


.01620 


61.734 

381,0 

.0163 

.01630 


.00013 


.01630 


61.355 

376,3 

.0164 

.0l6,|0 


.00013 


.01640 


60.981 

371.8 

0.0165 

O.OI650 

10,0 

1. 00014 

0,2 

0.01650 

10,0 

60.612 

367,3 

.0166 

.01660 


.00014 


.01660 


60.247 

362,9 

.0167 

.01670 


.00014 


.01670 


59.886 

358,5 

.0168 

.01680 


.00014 


.01680 


59.529 

354,3 

.0169 

.01690 


.00014 


.01690 


59.177 

350,1 

0.0170 

0.01700 

10,0 

1,00014 


0.01700 

10,0 

58.829 

346,0 

.0171 

.01710 


.00015 


.01710 


58.485 

342,0 

.0172 

.01720 


.00015 


.01720 


58.145 

338,0 

.0173 

.01730 


.00015 


.01730 


57.809 

334,1 

.0174 

.01740 


. .00015 


.01740 


57-477 

330,3 

0.0175 

0.01750 

10,0 

I. 00015 

0,2 

0.01750 

10,0 

57 - 149 

326,5 

.0176 

.01760 


.00015 


.01760 


56.824 

322,8 

• 0177 

.01770 


.00016 


.01770 


56.503 

319,2 

.0178 

.01780 


.00016' 


.01780 


56.186 

315,6 

.0179 

.01790 


.00016 


.01790 


55.872 

312,1 

0.0180 

0.01800 

10,0 

I. 00016 


0.01800 

10,0 

55.562 

308,6 

.0181 

.Ol8lO 


.00016 


.01810 


55-255 

305,2 

.0182 

..01820 


.00017 


.01820 


54-951 

301,9 

.0183 

.OI830 


.00017 


.01830 


54.651 

298,6 

.0184 

.01840 


.00017 


.01840 


54-354 

295,3 

0.0185 

0.01850 

10,0 

I. 00017 

0,2 

0.01850 

10,0 

54.060 

292,2 

.0186 

.01860 


.00017 


.01860 


53.770 

289,0 

.0187 

.01870 


.00017 


.01870 


53.482 

285,9 

,0188 

.01880 


.00018 


.01880 

, 

53.198 

282,9 

.0189 

.01890 


.00018 


.01890 


52.916 

279,9 

0.0190 

0.01900 

io,o 

I. 00018 

0,2 

0.01900 

10,0 

52.638 

277,0 

.0191 

.01910 


.00018 


,01910 


52.362 

274,1 

.0192 

.01920 


.00018 

1 

.01920 


52.090 

2 ll' 2 

.0193 

.01930 


.00019 


.01930 


51.820 

268,4 

. .0194 

.OI940 


.00019 


.01940 


51.553 

265,7 

0.019s 

0.01950 

10,0 

I. 00019 


0.01950 

10,0 

51.289 

263,0 

,0196 

.01960 


.00019 

mm 

.01960 


51 .027 

260,3 

.0197 

.01970 


.00019 


.01970 


50.76S 

257,6 

.0198 

.01980 


.00020 


.01980 


50.512 

255,0 

.0199 

.01990 


.00020 


.01990 


50.258 

252,5 

0,0200 

0.02000 

10,0 

I ,00020 

HES 

0.02000 

10,0 

50.007 

250,0 

mm 

tan od u 

« Fo' 

sec od u 

w Fo' 

sin ad u 

“ Fo' 

cso od u 

- Fo' 
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Natural Hyperbolic Functions. 


0.02000 
. 020 1 0 
.02020 
.02030 


0.02 fOO 
.021 10 
.02120 


0.02150 
60 

7 .02170 

8 .02180 

y 


0.02200 

.02210 

.02220 


0.0225 0.02250 


0.0230 O.O23OO 


1 .00020 
.(XX)JO 
. (HX)20 
.<)(X)2 1 
.()!X>21 

1 .00021 
.(KX)2 1 
.(XX)JI 
.(XX >22 
.00022 


0.02500 


I ,(XX)2.| 
. (XK)2| 
.00035 
.00025 

,(XX)25 

1.00025 

. 0(X>.;6 
. OCX >26 

.rxx>26 

.00026 

1 .00026 

.(XX127 

.(XX)27 

.1x1027 

.00027 

I. (XX >28 
.<xx).*H 
.(XX 128 
.(XX >28 
. (XX)2<> 

1 .00020 
.00020 
.<XX)2<) 
.00030 
,<XX)30 

1.00030 

.00030 

.0003? 

.(xx>3i 

.00031 

T. 00031 


0.021 MX) 
.02010 
.02020 


0.02050 
.020!x) 
.02070 
.02080 

.02(MX> 

0,2 0.02HK) 

.021 IO 
.02120 
.02130 
,02l.|O 

0,2 0.02150 

■ 02I(K> 
.02170 
.(UlSo 
.02 hxi 

0,2 0.0221X1 

.02210 
.02220 
.02230 
. 022.10 

0,2 0.02250 
.O.l.'lHl 
.02270 
.02280 
.022fX> 

0,2 0.023(X) 

.02310 
.02320 
.02330 
.033.10 

0.02350 
.023(10 
.02370 
.02380 
.0231X1 

0.O2.|(Xl 
.02410 
.02420 
.02430 
.02440 

O.O2450 

.02.|<X) 
.02,|(X) 
.02470 
.02480 


30.007 

40.758 

40.512 

40.208 

40.020 


41-152 
4 1.2.55 
44 .(Xxi 
43.887 
43.O7O 


0,3 0.02400 10,0 


u tar) gd U I w Fa' boo ad u 
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Natural Hyperbolic Functions. 


0.0250 

.0251 

.0252 

.0253 

.0254 

0.0255 

.0256 

.0257 

.0258 

.0259 

0.0260 

.0261 

.0262 

.0263 

.0264 

0.0265 

.0266 

.0267 

.0268 

.0269 

0.0270 

.0271 

.0272 

.0273 

.0274 

0.0275 

.0276 

.0277 

.0278 

.0279 

0.0280 

.0281 

.0282 

.0283 

.0284 

0.0285 

.0286 

.0287 

.0288 

.0289 

0.0290 

.0291 

.0292 

.0293 

.0294 

0.0295 

.0296 

.0207 

.0298 

.0299 


10,0 1. 0003 1 

.00032 
.00032 
.00032 
.00032 

10,0 1.00033 

.00033 

.00033 

.00033 

.00034 

10,0 1 .00034 

.00034 
.00034 
.00035 

.00035 

10,0 1.00035 

.00035 

.00036 

.00036 

.00036 

10,0 1.00036 

.00037 . 
.00037 

.00037 

.00038 

10,0 1 .00038 

.00038 
.00038 
.00039 
.00039 

10,0 1.00039 

.00039 
.00040 
.00040 
.00040 

10,0 1. 0004 1 

.00041 
.00041 
.00041 
.00042 


“ F u ' • tanh u 


0,3 0.02499 


0.02900 

10,0 

I.OOO42 

0,3 

0.02899 

.02910 


.OOO42 


.02909 

.02920 


.00043 


.02919 

.02930 


.OOO43 


.02929 

.02940 


.00043 


.02939 

0.02950 

10,0 

I.OOO44 

0,3 

0.02949 

.02960 


.OOO44 


.02959 

.02970 


.00044 


.02969 

.02980 


.OOO44 


.02979 

.02990 


.00045 


,02989 

0.03000 

10,0 

I.OOO45 

0,3 

0.02999 

tan gd u 

« F 0 ' 

aec gd u 

u F</ 

stn gd u 
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Natural Hyperbolic KimclioiiB. 


II 

si nil u 

0.0300 

0.03000 

.0301 

.03010 

.0302 

.03020 

,0303 

.03030 

.0304 

.03040 

0.0305 

0.03050 

.0306 

.03060 

.0307 

■03070 

.0308 

.03080 

•0309 

.03090 

0.0310 

0.03100 

.0311 

.03111 

.0312 

.03121 

.0313 

.03131 

.0314 

.03141 

0.0315 

0.03151 

.0316 

.03161 

.0317 

.03171 

.0318 

.03181 

.03119 

.03191 

0.0320 

0.03201 

.0321 

.0321 1 

.0322 

.03221 

.0323 

.03231 

.0324 

.03241 

0.0325 

0,032.51 

.0326 

.03261 

.0327 

.03271 

.0328 

.03281 

.0329 

.03291 

0.0330 

0.03301 

.0331 

.03311 

.0332 

.03321 

.0333 

.03331 

.0334 

.03341 

0.0333 

0.03351 

.033b 

.03361 

.0337 

.03371 

.0338 

.03381 

.0339 

.03391 

0.0340 

0,03401 

.0341 

.03411 

.0342 

.03421 

.0343 

.03431 

.0344 

.03441 

0,034s 

0.03451 

.034b 

.03461 

.0347 

.03471 

.0348 

.03481 

■ 0349 

.03491 

0.0350 

0.03501 

u 

Ian ad u 


w Fo’ 

10,0 

10,0 

10,0 

10,0 

10,0 

10,0 

10,0 

10,0 

10,0 

10,0 

10,0 

w Fo' 


cosh 11 

w Fi' 

to nil 11 

« F,,' 

colli 11 

1.00045 

0,3 

0.029*)9 

10,0 

33.343 1 

.00045 


.O.tl XMJ 


33.233 

.00046 


.(>3019 


33 • • 23 

.«x>40 


.03020 


33.013 

.00046 


.03039 


32 >5 

1.00047 

o,3 

0.030 19 

10,0 

32.797 

,(XX)47 


.03050 


3.!. ("JO 

.00047 


.030(H) 


32.584 

,(xx>47 


.03079 


32.4/8 

.(XX >48 


.03089 


32.373 

1 .(xxmH 

0,3 

0.03<XJ9 

10,0 

3«! , 2( hS 

.<x)a|8 


,03 109 


32. 1 ( >5 

,00040 


.031 19 


32.1X1.1 

,(xx>49 


.03129 


31 .959 

.00049 


.03139 


3 1 .838 

1 .00050 

o,3 

0.03140 

10,0 

31.757 

.(xx>50 


.03139 


3I.636 

.(xx>5<> 


.031(H) 


31.566 

,(xx>5i 


.03179 


31.457 

.(XX).Hl 


.03189 


31.359 

1.00051 

0.3 

0.03 too 

10,0 

3I..!(>I 

.<xx>52 


.03209 


31. 163 

.<XX)52 


.03210 


31.1X17 

.(XX>52 


.03229 


30.971 

,IXX)52 


.03239 


30.875 

1.00053 

o,3 

O.03249 

10,0 

30.780 

mm i 3 


.03259 


30,080 

p| 3 j 3 


.03.K9 


30.59.I 

■ S 3 ;H 


.03279 


30.41JO 

.(XXJ54 


.03289 


30.41X1 

r .0005.1 

<>,3 

0.03299 

10,0 

30.311 

.(XX155 


.033<>9 


30.223 

.ixx>55 


.03319 


30.132 

.(xx>55 


.03329 


3".o M 

.00056 


.03339 


29.951 

I .<KK»5<» 

0,3 

0.03349 

10,0 1 

29.803 

.<xx)5(> 


.0.3359 


29.773 

. cx k »57 


.033(H) 


29.683 

.(XX 157 


• 03379 


29.597 

.(XX >57 


.03,(89 


29.510 

i.(XX >58 

0.3 

0.03399 

10,0 

29.423 

.00058 


.0.1409 


29.337 

.<xx>58 


.03119 


29,25 1 

.(XX159 


.(>3|29 


29. KXi 

.(XX159 


.03439 


29.081 

1.00060 

0,3 

0.03449 

10,9 

2.8.997 

.(KXXx) 


.03459 


2H.103 

.00060 


.034(19 


28.840 

.0006 1 


•03479 


28.747 

.00061 


.03489 


38.06.5 

J. 00061 

0,.| 

0.03 1()<> 

10,0 

28.583 

800 ad u 

w Fu' 

•In od u 

« IV ’ 

cso gi! u 
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Natural Hyperbolic Functions. 


Fu' tanh u 


0.03501 

.03511 

.03521 


0.03001 

.03911 

.03921 
.03931 
•0394 .03941 

0395 0.03951 

0396 .039(5 i 


0.0400 0.04001 


u I tan gd u 


10,0 r. 00061 
.00062 
.00062 
.00062 
.00063 

10,0 1.00063 

.00063 
.00064 
.00064 
.00064 

10,0 1.00065 

.00065 
.00066 
.00066 
.00066 

10,0 1,00067 

.00067 
.00067 
.00068 
.00068 

10,0 1.00068 

.00069 
.00069 
.00070 
.00070 

10,0 1.00070 

.00071 
.00071 
.00071 
.00072 

10,0 1.00072 

.00073 
.00073 
.00073 
.00074 

10,0 1.00074 

.00075 

.00075 

.00075 

.00076 

10,0 1.00076 

.00076 
.00077 
.00077 
.00078 

10,0 1.00078 

.00078 
.00079 
.00079 
,00080 

10,0 1 .00080 


“» Fo' sec gd u 
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Natural Hyperbolic FtmetionN. 


AX 


0.0400 1 
.0401 1 
.04021 
.04041 
.04041 

0.04051 

.040(11 

.04071 

.04081 

.04091 

0.04101 
.0411 1 
.04121 
.04141 

.04141 

0.04151 

.041(11 

.04171 

.04181 

.04191 

0.04201 

.04211 

.04221 

•04231 

.04241 

0.04251 

.042(11 

.04271 

.04281 

.04291 

0,04301 

.04311 

.04321 

.04331 

.04341 

0.04351 

.043(11 

.04371 

.04381 

.04391 

0.04401 

.04411 

.04421 

.04431 

.04441 

0.04451 

•044(0 

.04471 

.04481 

.04492 


10,0 1 .00080 

.000H0 
.000H1 
.00081 
.01x182 


io.o 1 . 0008(1 

,<k 11x87 

.(KXX87 

.(KXX87 

,o<x)88 

10.0 t .001x88 

.01x189 

,ixxi8<j 

.<xx>89 

.txxxxi 

10.0 1.1KXXX1 

.IKKXJI 

.1X1001 

.(XMX)2 

,(XXX>2 

10,0 l .1X1092 

,(xxx>3 

.(KKXJ3 

.(KXXII 

.00094 

10,0 1,00005 

.1XXHJ5 

,ixxx)5 

.(XXXX) 

.ooot/i 

10,0 1 .(XXX47 

.<KXX)7 
■ .txxxiH 
.ixxnjH 
.(XX>9<) 

1 .00099 

.00099 
.00100 
.0011X5 
.00101 


0,4 0.031XX8 

,04(hx8 . 
.OJ1118 ' 
.011128 
.0403.8 

0,4 0.04048 

.04038 
.040:18 
.0407.8 
.010.8.8 

0,4 0.0409.8 

.0411x8 

.041 18 
.0112.8 

.04138 

o,.| 0.04148 

.04158 
.0 1 l(x8 

.04 1 7*8 

.o.| 1 8,8 

0,4 0.04198 

.0421x8 

.04217 

.114227 

.04237 

0,4 0.04247 
.04257 
.042O7 
.01277 
.042.87 

0,4 o. 04207 
.04307 
.04317 

.01327 

.04337 

0,4 0.04347 
•04357 

.0 |.|l»7 

.01377 

•04387 

<VI 0.04307 
.04107 
.01117 
.044-7 
.04137 

o.l 0.01447 
.01457 
.04407 
.04477 
.04487 


24. 1 to 
21.032 

23.1x15 

23.037 

23.880 

23.821 

23.707 

23.711 

23.053 

33.500 

23.544 

23.488 

23.4.1.1 

23.370 

23.32I 

23.270 
23.210 
2.1. I'M 
23. oxj 
23.050 


0.04502 10,0 I.OOIOI 0,5 0.04497 


u lan gilu U Fo' anc (id u 


aln ad u 


43.743 

33.'**.< 

33.(i30 

33.X88 

22.537 

33.487 
23. .|3'» 
32.38(1 
22.330 
22.387 


cm od u 
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Natural Hyperbolic Functions. 


II 

tlnli u 

0.0450 

0 . 0-1504 

.o.|5i 

. 0-1514 


.045.14 

. 0 - 15.1 

. 0 - 15.14 

. 0 - 15-1 

. 0 - 15-14 

u.O -155 

0.04554 

.0150 

. 0-1504 

.<M 5 X 

. 0-1574 

.o-ISH 

.045H4 

• o-I.W 

. 0-1504 

O.O-ltiO 

0 . 0 .|(KK! 

.O.| 0 l 

.04(11.} 


.04(144 

. 0 - 10.1 

. 0 |(».l 4 

. 0 - 1 ( 1-1 

. 0.|(>,)4 

0.0.1(15 

0.0.1(154 

.04(10 

.04(104 

."•l <>7 

.0.1074 

• O.| 0 H 

.040S4 

.0469 

.O.j( K )4 

0.0470 

0 . 0-1704 

. 04/1 

."4714 

.047*! 

.04744 

. 0 - 17.1 

. 0 - 17.14 

.0.174 

. 0 - 17-14 

0.0475 

0.04754 

. 0-170 

.04704 

.0477 

. 0-1774 

.047K 

.047H4 

. 0-179 

. 0-1704 

0.0.1 Ho 

0.04H04 

.04M1 

.04KIJ 

.OlH.i 

,04844 

.o-lH.i 

.0 |H, 1-1 

•0-|Hj 

.01844 

0.0485 

0.04H54 

.04H0 

■ O-l.'K..! 

.04H7 

.04874 

.04HH 

.0.IHH4 

.04% 

. 04%4 

O.O-I'JO 

0.04004 

.0-101 

,04914 

.0404 

. 0-1044 

.040.1 

.04054 

•0-194 

.01044 

0 . 0-105 

0.04054 


. 0 -| 0!>4 

. 0-107 

.04074 

•O-loH 

.04082 

. 0 - 1 'W 

. 0-1992 

o.oS(X) 

0.05002 




















Natural Hyperbolic Inunctions. 



o,S o.n.|<)(jh 
.05006 
.05016 
.050 JO 
.05036 

o,5 0.050.1(1 

.05056 
.0506(1 
.05076 
.05066 

0.0501)6 
.0510(1 
.051 16 
.05 126 
•05I3S 

<>.5 0.05 1. 15 

•0515s 
.05165 
.0.5175 
.05165 

0.5 0.05195 

.05J05 

.05.115 

.05.1-5 
.05435 



0.0.5-95 

.05305 

.05315 

.<>5335 

.05335 

0.053.15 

.05355 

■05363 

.05375 

.05365 


jo. 01/ 

19.97/ 

19.037 

19.697 

19.656 

19.619 

19.760 

19.711 

UJ./OJ 

19.663 


16.709 
16.(175 
i6.(»|o 
16 , (mm; 

16.371 


040 flit II 


.13,0 

w Po' 
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Natural Hyperbolic Functions. 


0.05503 

.05513 



0.05703 

.05713 

.05723 

.05733 

.05743 


0.0575 0.05753 
.0576 .05763 

.0577 -05773 

.0578 .05783 

•0579 *05793 


0.0580 

.0581 

.0582 

.0583 

.0584 

0.0585 

.os86 

.0587 

.0588 

.0589 

0.0590 

.0591 

.0592 

.0593 

■0594 

0.0595 

.0596 

.0597 

.0598 

.0599 



0.05903 

.05913 

.05923 

.05933 

.05943 

0.05954 

.05964 

.05974 

.05984’ 

.05994 

0.06004 


1.00151 

.00152 

.00152 

.00153 

.00153 

1. 00154 
.00155 
.00155 

.00156 

.00156 

1. 00157 
.00157 
.00158 
.00159 
.00159 

1 .00160 
.00160 
.00161 
.00161 
.00162 


1. 00174 
.00175 
.00175 
.00176 
76 


1. 00177 
.00 
.00 
.00 
.00 


0,6 0.05494 

.05504 
.05514 
.05524 

•05534 

0,6 0.05544 

•05554 
.05564 
•05574 
^ -05584 

0,6 @05594 
v . 05604 
.05614 
.05624 

.05634 

o,6 0.05644 

.05654 
.05664 
.05674 
.05684 

o,6 0.05694 
.05704 
.05714 
.05724 
.05734 

0,6 0.05744 
.05754 
.05764 


0,6 0.05794 
.05803 
.05813 
.05823 
.05833 

0,6 0.05843 
.05853 
.05863 
.05873 
.05883 

0,6 0.05893 
.05903 
.05913 
.05923 

.05933 

0,6 0.05943 

.05953 

.05963 

.05973 

.05983 
o,6 0.05993 


99 























Natural Hyperbolic FuncliouK. 




0.0600 0.06004 10,0 

.0601 .06014 

.0602 .06024 

.0604 .06044 

.0604 .06044 


0.0605 0.06054 10,0 1.00184 

.0606 . 06064 .<k)i84 

.0607 .06074 .<xuR| 

.0608 .(Xk>84 .00185 

.0609 .06094 .00185 


0.0610 0.06104 
.0611 ,06114 

.0612 .06124 

.0614 .ofi 144 
.0614 .06144 

0.0615 0.06154 

.0616 .06164 

.0617 .06174 

.0618 .06184 

.0619 .06194 

0.0620 0.06204 
.0621 .06214 

.0622 .06224 

.0624 .06254 

.0624 .06244 

0.0625 0.06254 

.0626 .06264 

.0627 .06274 

.0628 .06284 

.0629 .06294 

0.0650 0.06504 
.06514 
.06524 
.f>6354 
•06344 

0.06554 
.06564 
.06374 
.06384 
.06394 

0.06404 
.06414 
.06424 

•06434 
•06444 

0.06454 
.06464 

.06475 
.06485 
.06495 


0.06505 


tan o<i 11 
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io,0 1.0018O 
.00187 
.00187 
.00188 
.00189 

r .00189 

.tx>J9<> 
.00190 
.00191 
.00192 

1 .(xi 192 
.00193 
.00194 
.00104 
.00195 

1 .00195 

.<XM9fl 
.00197 
.00197 
.<xu<>8 


l.(x>202 

.1X1202 

,(X)203 

.00204 

.00204 

I .00205 
• 0020 (> 
.00206 
. CXI207 
.<X)2<>7 

1.00208 

.00209 

.00209 

.00210 

.00211 


too get u 


0.05993 
.(XXKU 
,ofx)l5 
. Of x 12.1 
. of x >53 

o,6 o. Of k>43 

.<Xx>55 
.(XxXi.l 
,ofx»73 
,<MX)8.! 

O.OlXXJ.! 
.00t<>2 
,(lfU 12 
.0fil22 
.0:113.! 

0. o 6|.|2 

,0fU52 

.Of 1 162 
.06172 
.06182 

0,6 0.o6l<)2 

.of 1202 
.06212 
. 0(1222 
.0(1232 

0,6 0.06242 

.OO232 
.002(12 
.Ofl272 
.(K1282 

0,6 0.06.5<)2 

.0(1302 
, (X1312 
.01)322 
■Of >332 

0,6 0.0(1342 

.1X1351 
.0(13(11 
•of '.171 

.(X13K1 

0,6 0,06491 
.0(1401 
.0(141 1 
.0(1421 
• 00 13 * 

0.06441 
.06451 

. 1X14(1 1 

.06471 

.(Xi48i 


16. 540 
IO.522 
10.495 
16,4(18 
10.4M 


i.5.7(-> 

*5.711 

15.72" 

15.(19.1 

15.671 


0.06491 
iln od g 


0*0 Dll U 


100 












Natural Hyperbolic Functions. 


u 

sinli u 

<-F 0 ' 

cosh u 

mm 

tanh u 

» Fo' 

coth u 

« Fo' 

0.0650 

0.06505 

10,0 

I . 002 I I 

0,7 

O.06491 

10,0 

15.406 

23,6 

.0651 

.06515 


.00212 


.06501 


IS.383 

23,6 

.0652 

.06525 


.00213 


.06511 


15.359 

23,5 

.0653 

.06535 


.00213 


.06521 


I 5.336 

23 >4 

.0654 

.06545 


.00214 


.06531 


15-332 

23.3 

0.0655 

0.06555 

10,0 

I. 00215 

o ,7 

0.06541 

10,0 

15.289 

23,3 

.0656 

.06565 


.00215 


.06553 


15.266 

23,2 

.0657 

.06575 


.O 02 l 6 


.06561 


15-243 

23,1 

.0658 

.06585 


.00217 


.06571 


15.219 

23,1 

.0659 

.06595 


.00217 


.06580 


15. rg6 

23,0 

0.0660 

0.06605 

10,0 

1. 00218 

o ,7 


10,0 

15.174 

22,9 

.0661 

.0661 5 


.00219 


.06600 


15-151 

22,9 

.0662 

.06625 


.00219 


.06610 


15.128 

22,8 

.0663 

.06635 


.00220 


.06620 


15.105 

22,7 

.0664 

.06645 


.00221 


.06630 


15.082 

22,6 

0.0665 

0.06655 

10,0 

1. 00221 

o ,7 

0.06640 

10,0 

15.060 

22,6 

.0666 

.06665 


.00222 


.06650 


15-037 

22,5 

.0667 

.06675 


.00223 


.06660 


15.015 

22,4 

.0668 

.06685 


.00223 


.06670 


14.992 

22,4 

.0669 

.06695 


.00224 


.06680 


14.970 

22,3 

0.0670 

0.06705 

10,0 

1.00225 

o ,7 

0.06690 

10,0 

14.948 

22,2 

.0671 

.06715 


.00225 


.06700 


14.925 

22,2 

.0672 

.06725 


.00226 


.06710 


14.903 

22,1 

.0673 

.06735 


.00227 


.06720 


14.881 

22,0 

.0674 

.06745 


.00227 


.06730 


14.859 

22,0 

0.0675 

0.06755 

10,0 

1.00228 


0.06740 

10,0 

14.837 

21,9 

.0676 

.06765 


.00229 

■ 

.06750 


14-815 

21,8 

.0677 

.06775 


.00229 


.06760 


14.794 

21,8 

.0678 

.06785 


.00230 

■ 

.06770 


14.772 

21,7 

.0679 

.06795 


.00231 


.06780 


14.750 

21,7 

0.0680 

0.06805 

10,0 

1. 0023 1 


0.06790 

10,0 

14.729 

21,6 

.0681 

.06815 


.00232 


.06799 


14.707 

21,5 

.0682 

.06825 


.00233 


.06809 


14.685 

21,5 

.0683 

.06835 


.00233 


.06819 


14.0C4 

21,4 

' .0684 

.06845 


.00234 


.06829 


14.643 

21,3 

0.0685 

0.06855 

10,0 

1.00235 


0.06839 

10,0 

14.621 

21,3 

.0686 

.06865 


.00235 


.06849 


14.600 

27,2 

.0687 

.06875 


.00236 


.06859 


14.579 

2T,2 

.0688 

.06885 


.00237 


.06869 


14.558 

21,1 

.0689 

.06895 


.00237 


,06879 


14-537 

21,0 

0.0690 

0.06905 

10,0 

1.00238 

o ,7 

0.06889 

10,0 

14.516 

21,0 

.0691 

.06916 


.00239 


.06899 


14.495 

20,9 

.0692 

.06926 


.00240 


.06909 


14.474 

20,8 

.0693 

.06936 


.00240 


.06919 


14-453 

20,8 

.0694 

.06946 


.00241 


.06929 


14.432 

20,7 

0.0695 

0,06956 

10,0 

1.00242 

o,7 

0.06939 

10,0 

14.432 

20,7 

.0696 

.06966 


.00242 


.06949 


14.391 

20,6 

.0697 

,06976 


.00243 


.06959 


14.370 

20,6 

.0698 

.06986 


.00244 


.06969 


14.350 

20,5 

.0699 

.06996 


.00244 


.06979 


14 . 329 

20,4 

0,0700 

0.07006 

10,0 


0,7 

O.06989 

ro,o 

14.309 

20,4 

u 

tan od u 

« Fa' 

lec ad u 

* Fo' 

sin ad u 

w F & ' 

esc ad u 

« Fo' 






















Natural Hyperbolic Funclionti. 


0.0721)6 

.07216 

.07226 

.07236 

.07246 


0.07256 

.07266 

.07276 

.07286 

.0721/) 

0.07306 
.07.U7 
.07327 
■ 07.337 
• 07317 

0.07357 

.07367 

.07377 

.07387 

• 0735)7 

0.07407 

.07417 

.07427 


10,0 1.00245 

,<X>24<> 

.00247 

.00247 

.00248 

10,0 ! .OO2.|0 

.00249 



10.0 i .00267 

.00207 

. 0021)8 

.(K)2lk) 

.0026p 

10.0 1.00270 

•00J7I 

.00272 

.00272 

.0027.1 

10,0 1 .00274 
.00275 
.00275 


■6743 

•074-1 

• 67-137 
.07447 


.00276 

.66277 


O.0745 

.07-16 

0.07-157 

.07467 

10,0 

1.00278 

.(>0278 

6,7 

.0747 

.0748 

.0745) 

.07477 

.07487 

.07497 


■ iml 


0.0750 

0.07507 

10,0 

1.00281 

o,8 

u 

Inn ail n 

* fV 

BOO 0(1 U 

M F(/ 


0,7 0.07088 

.0701)8 
.07108 
.071 iH 
.07128 

o,7 0.07138 

.07148 
.07158 
.071I18 
.07178 

0,7 0.07188 

.07108 
.07207 
.07217 
.07227 

0,7 0.07237 
.07247 

.07257 

.07267 

.07277 

o,7 0,07287 

,07207 

.07307 

.07317 

.07327 

6.7 6.67337 

.6/317 

■67357 

.67367 

■67377 

6.7 6.67387 

.07396 

.074011 

.07416 

.07426 


o,H 0.07486 
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Natural Hyperbolic Functions. 


cosli u <0 To' tnnh u w F 0 ' 


0.0750 



0.0755 

.<*750 

.0757 

.075H 

.075b 

0.0760 

.0701 

.07OJ 

.0765 

.0764 

0.0765 

.07(1(1 

.07(17 

.07(18 

.076b 


0.0775 
.077(1 
.0 777 
.0778 
.0770 

0.0780 

.0781 

.078.1 

.078.1 

.078.1 

O.0785 

.078(1 

.0787 

.0788 

.0789 

0.0700 
.0701 
.0 793 
■070.1 
.07<>l 

0.0705 

.07<X» 

.0707 

.0798 

.0709 


0.07507 

.07517 

.075.7 

.075.17 

.07517 

0.07557 
.075'»7 
■ 07577 
.<*7587 
.07507 

0.07(107 

.07(117 

.07627 

.o7(M7 

•07().|7 

0.07657 

.07(1(17 

.07(178 

.07(188 

.07698 



0.07858 

.07808 

.07878 

.<17888 

.078(X1 

0.07008 

.07918 

.07938 

.070.18 

.07918 

0.07958 

.071X18 

.07978 

.07988 

.07999 


1 .txuftj 
.(XU90 
.(K».*yo 

.1X1301 

.<X)3<)3 

I .<X)39,1 
.(X1294 
.00391 
.(X1395 

.<X)3iX» 

1,00397 

.00397 

.<X)3(>8 

.(K13IJ9 

.<XI,1<X) 

f . <xi;i(xi 
. 00 , 10 ) 
.(XtfOJ 
.<X);io,i 
.<xi.trt| 

1. 00. 10. | 
.(Xi.105 
.(X1.106 
.<xi,io7 
.00.107 

i.on.ioR 
.00.109 
.00,110 
.00,11 1 
.003 N‘ 

1.00. 113 
.0031.1 
.(KM 14 

.00.115 

.00315 

T. 00,1l6 
■ 00.117 
.003(8 

.00.1(9 

.00.1(9 



o,8 0.07585 
.07595 
.07605 
.07015 
.07('35 

0,8 0.07635 

.07645 
.07055 

. 07(1(15 
•07('75 

0,8 0.07(185 

.07(195 

.07705 

♦07715 

.07735 

0.8 0.077.15 
.07741 
.07754 
.<>77(>4 
.07774 

0.8 0.07784 
•07794 
.07804 
.078(4 
.07834 

0,8 0.078.14 

.07844 

.07854 

.07864 

.07874 

0,8 0.07884 

.07894 

•07<X>3 

.07913 

.07933 

o,H 0,079.1.1 
•0794.1 
.0795.1 
.07963 
.07973 


0.0800 0.08009 


u tun ail u w f u ' 


1.00320 0,8 0.07983 




















Natural Hyperbolic Functions. 




0.08410 

.08420 

.08430 

.08440 

.08450 

0.0S460 

.08470 

.08480 

.08490 

.08500 

0.08510 


« Fo' 

cosh u 

w fv 

tanh u 

w Fo' 

10,0 

1.00320 

0,8 

0.07983 

9.9 


.00321 


•07993 



.00322 


.08003 



.00323 


.08013 



.00323 


.08023 


10,0 

1.00324 

0,8 

0.08033 

9.9 


.00325 


.08043 



.00326 


.08053 



.00327 


.08062 



.00327 


.08072 


10,0 

1.00328 

0,8 

O.080S2 

9.9 


.00329 


.08092 



.00330 


.08102 



.00331 


.08112 



.00331 


.08122 


10,0 

I .00332 

0,8 

O.08132 

9,9 


.00333 


.08142 



•00334 


.08152 



.00335 


.08162 



.00336 


.08172 


10,0 

1.00336 

0,8 

0.08182 

9.9 


.00337 


.08192 



.00338 


.08202 



.00339 


.08211 



.00340 


.08221 


10,0 

1.00341 

0,8 

0.08231 

9.9 


.00341 


.0824! 



.00342 


.08251 



.00343 


.08261 



.00344 


.08271 


10,0 

1.00345 

0,8 

0.08281 

9.9 


.00345 


.08291 



.00346 


.08301 

. ' 


.00347 


.08311 



.00348 


.08321 


10,0 

1.00349 

0,8 

0.08331 

9,9 


.00350 


.08341 



.00350 


.08351 



.00351 


.08360 



.00352 


.08370 


10,0 

1.00353 

0,8 

0.08380 

9,9 


.00354 


.08390 



.00355 


.08400 



.00356 


.08410 



.00356 


.08420 


10,0 

1.00357 

0,8 

0.08430 

9,9 


.00358 


.08440 



•00359 


.08450 



.00360 


.08460 



.00361 

0,9 

.08470 


10,0 

1.00361 

0,9 

0 .oS| 8 o 

9,9 

« Fo' 

sec gd u 

“ Fo' 

sin gd u 

« Fo' 



13,8 

13,8 


» Fo' 






















Natural Hyperbolic Functions. 


0.0850 

,0.851 

.0854 

.0855 

.0854 

0.0855 

.0850 

.0S57 

.085.8 

.0859 

o. of Wit i 
.0801 

,oH(l 4 

.08(14 

,0804 

0,08(15 

.080(1 

,0807 

.08(18 

.oS(x) 

0.08/0 

.08/1 

.0874 

.08/4 

.0874 

I 0.08/5 

.08/d 

.08// 

.08/8 

.08/0 

0.0880 
.0881 
.088.! 
.088,1 
,088. | 

0.088.5 

,o88d 

.088/ 

.08HH 

.0880 


0.08510 
.08 5. Ml 
.08550 
.08540 
.08550 

0.0850) 

.085/0 

.08580 

,<) 85 <M 

.0,8(101 

O.oSdl 1 
.08(141 
.08051 
,o8<M t 
.08(151 

o,o8b(u 

.08(1/1 

.08(181 

.08(101 

.08/01 

0.08/1 1 
.08/.M 
.<> 8 / 4 1 
.08/.11 
.08/51 

o.oH/di 
.08// 1 
.08/81 
.08/01 
.08801 

0.0881 1 
.o88.il 
.08841 
.08811 
.08854 

0.088O.) 

.088/j 

.08884 

.08804 

.08.^14 


(I.oM'K) 0.0801. 


0,0805 0.080b.! 

.080(1 .080/.! 

.0807 .081*84 

.0808 .o8»w.i 

.0899 .oyooJ 


10.0 1 ,00401 

.004(14 
.(H ) 4<>4 
.<X> 4 <i.| 
.004O5 

10.0 I .004(1(1 

.004(17 

.00407 

.00408 

.ti()4<K; 

10.0 1.00470 

.004/1 

.00,174 

.oo;i /4 

.004/5 

10.0 1 . 0057.1 

.00575 

.00570 

.00577 

.00478 

10,0 1 .<x >579 


10,0 I.1KM84 

.0048 | 
.00485 

.00480 

.00487 

10,0 I .00487 
.00488 
.00481) 
,0041)0 
.00501 

10,0 1.00504 ! 

.00404 
. 00 .VJ - 1 
.(Xi.lOS 

.00495 

10,0 1.0050b 

.(HI 407 

.(X),i«>8 

.<X ),|<)0 

.004(H) 

10,0 ! ,00.|01 
.(H )404 
.(X )|()5 
.<x )|<>5 

p(K).|04 



o,y 0.08570 
.08580 
.0H500 
.08(109 
.0.8019 

o,0 0.0HO4H 

.o8()48 


o ,0 o.o. 8()/8 

.n 8088 
,08(198 
.08708 
.08718 

0,0 0.08748 
.08758 
.08748 
.08758 
.08/(17 

0,0 0.08777 

.08787 
.08707 
.08807 
.08817 

0,0 0.088.V 

.08847 
.08817 
.08857 
.088(17 

o,o 0.08877 
.08880 
.08890 
.oHgitfi 
.oHgi(> 


0.0900 o.ogou 10,0 1.00405 



•In ud u w Fu' cio ail u 
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Natural Hyperbolic Functions. 


0.0950 0.09514 

. < K.J5 1 .095 -M 

.0952 .09534 

.0053 .09544 

.OP5-I *01)554 

o.o<)55 0,09565 

.0950 .00575 

.o<)57 .00585 

.oi) 5H .00505 

.0050 .ch. 7 k »5 

0. oiXio 0,09(115 

.0</n .09OJ5 

♦o«j(u .09035 

.09(15 .09O45 

.01/). 1 .t>t/ *55 


0.09665 

.09075 

.(HXtf.'i 

.ch/hj.s 

.00/05 

0.00715 

.o»)/J5 

.(>1)7.15 

.oi)745 

.09755 

0.00765 

.09770 

.09780 

.0<)7</' 

,09806 

O.O9H16 

,09820 

.01*836 

.o<>8,|6 

.09856 

0 .ik* 8 (i 6 

.09876 

,09886 

.ogft/i 

.09906 

0.01/) 16 

AY/iitl 

.09936 

.<77)56 

n. <77*66 
.<77)76 
.wMy 
.<W)7 
. 10007 


0.0985 

.<7*% 

.o »)97 

. 01*99 

•0!>9t> 


0 . 0 ( 7)5 

.oyjXi 

.( 77)7 

.07*9 

.01//) 


0.01*17-' 

,09.|HJ 

.09191 

.01)501 

•09511 

0. 095 21 
•09551 
.0954 1 
.01)551 
.09510 

0.09571 

.09591 

.09590 

.< 7 /kx> 

.< 7/00 

0.01X120 

.(/XtfO 

.0</».|(> 

.01X150 

,(x//x> 

o.(*/»7<> 

,ih/k 9 o 

.<7/189 

.<7/7*9 

•09701) 

0.09710 
.(7)7 -’9 
.09759 
.097.19 

.09759 

0.097! x> 
.<**779 
.<7)788 
• 097‘)8 



0. 1000 0. 10017 


.09,858 

o.o<)H()M 
.09878 
.<x)H8H 
•fx> 9 <)7 
.017907 

0 . 0 < 7 .)I 7 

.017)27 

.fX7J57 

• 017*47 

• 09957 

0.09967 


<0 w 

colli it 

u Fo' 

9.9 


11,0 

I 1,0 


10.550 

11,0 


10.525 

1 1,0 


10.514 

1 1,0 

9.9 

10 . 50.1 

10,9 


IO.492 

10,9 


10.481 

10,9 


10.470 

10,9 


10.459 

io,8 

9.9 

10.449 

10,8 


IO.448 

10,8 


10.427 

lo.K 


10.4 16 

io .7 


10.406 

10,7 

9.9 

to. 595 

10,7 


to. 384 

io,7 


10.374 

n >,7 


to. 303 

10,6 


10.352 

10,6 

9,9 

10.342 

10,6 


10.33 r 

10, 6 


10.320 

io,(> 


10,310 

10,5 


10,299 

10,5 

9.9 

10.289 

to ,5 


10.278 

10,5 


10. 2l>H 

10,4 


10.258 

10,4 


10 . 2.17 

10,4 

9,9 

10.237 

J0,.| 


10.226 

10,4 


10.21(1 

10,3 


10.20!) 

10,3 


10.195 

10,3 

9.9 

10.185 

10,3 


10.175 

10,3 


10.1(15 

10,2 


10.154 

10,2 


10.144 

10,2 

9.9 

10. 131 

10,2 


10. 124 

10,1 


10. I 14 

1 0.1 


10. 10.| 

10,1 


10.093 

10,1 

9.9 

10.083 

10. 1 


10.073 

10,0 


10.063 

10,0 


10.053 

10,0 


10 . 0.13 

10,0 

9,9 

10.033 

10,0 

» h' 

oie gd u 

cv F fl ' 


















Natural Hyperbolic Functions. 





























Nnlurnl Hyperbolic Functions, 


<>.1505(1 

• I5I.S7 
.■5-150 
. i5.i<«> 

1 

o. 1 55(12 

.!>><»< U 
■ 157<>5 
. 158(1(1 

• Ifl0<>7 

o. ifiiXiK 
, 1(1170 
. I(),!71 

. if« 7 J 

.10.17-1 

O. lfi57S 

, i(k»7(> 
. (077« 

. ">870 

. KjijSi 

». 17082 
.1718.1 
.17285 
JX;;Ho 
.'7-|HM 

in 17580 
. 17(101 

• >770,1 

• I7H«M 

• 1700<» 

o.iHoo7 

. f8ii» 

. iH.tm 
. iH.|<u 
. 1H50.1 

(i.lWioCi 

• 1H707 
. iHHog 
. (Hoi t 

.10013 

o.i9ri5 

.10,1 18 
. io i-*o 
. lysaJ 

O.IOfa.j 
. 107 JO 
. 10H28 
. ioy.V> 
.300,12 


1 .01 1,37 
.01 i.|j 
.01157 
.0117,1 
.01 iHH 

1 ,4)1 JU.J 

.01 Jl«) 

.012,15 

.01.351 

.1112(17 

1 .0128.1 

.01200 
•<".U5 
.01.1,1 [ 

l .01,1(11 
.01.1H1 
.oi.lpH 
.01.115 
.ot.i.ii 

1 ,0!.|.|H 

.oi.jtrfi 

.oi-lH.l 

.01500 

.01518 


i.oi(L*.| 

«oi(t 1.1 
,(>l(Kil 

.0K171) 

,oi(h)8 

! .01710 
.01785 
•<"751 
.OI77J 
.01701 

1 .orHio 
.OiH.io 
.(iiH.ii) 
.018(18 
,01888 

1 .01007 
.00)27 
.01017 
•on/iy 
.01087 



!(>,(’> 0.I(),15J 


(). 1(18,18 
. I <>0.15 
.i7o.l.i 

.171.30 

.1722(1 

0. 1 7.1-1 
• 1 7*l-o 
.17517 
.17(0.1 
.17711 

0. 1 780.8 

. 17005 

. i8iku 
. 18008 
. 18105 


18, (i 0,18202 

18.7 .18,188 

1 8.8 . 18.185 

18.0 . 1858.3 

10.0 . 18(78 

i(),i 0.18775 

MW .18871 

10„1 . i8 'K>7 

io..| , I<XX).| 

10,5 . (OiCo 

io.c> <>. 10257 

10,7 



0.200 0.201,11 102,0 l .02007 

u (nn oil 11 « Pg' 800 oil 11 


Smithbonian Tahub 
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Natural Hyperbolic Functions. 



1 .02007 
.02027 
.ax). 1 7 

.OJotxS 
,02088 

I . 02 NX) 
.02120 
.02150 
.02171 
.0211)2 

1 .02213 
•<>2234 
.0225(1 

.02277 

102,3 .02200 

102,3 J .02320 

102.3 .02312 

102.4 .02.VM 

102,4 .023K6 

102,4 .0240S 

102.4 1 .02430 

102.5 .024.52 

102,5 .02474 

102,5 .02407 

102,5 .02510 


I .02657 

.02(180 

.02703 

.02727 

.02750 

1 .02774 

.02708 

.02822 

.0284(1 

.02870 

1.02804 

.02018 

.02013 

.02067 

.02002 



(null 11 

w r,' 

OOtll II 

O. 19738 

•yi.r 

5 .ixx >5 

. 10834 

1/1,1 

.04 10 

. 10030 

l/>,o 

.0170 

. 2 (X) 2 (> 

1/1,0 

4 .*X).to 

.20122 

(/>,(> 

.'X>o8 

<>. 2021,8 

03.0 

4 ■'> |02 


o.2(-rfx»7 
. 2070.! 
.20888 
.2008 1 
.21070 

0.21 175 

.21270 
.2131 ><» 
.21401 
. 2 1 55O 

0.21(152 
.21747 
.21842 
.21038 
. 22033 

0.22128 


103,1 I 1.03141 


800 Oil « 


0.23550 

.23044 
. 23738 
.23833 
.23927 

0.24021 

.24113 

.24210 

.24304 

■24308 

0.2441/2 



22,0 

.32318 

03.0 

* •! 'rrr 

• 4807 

23,0 

.22IM 

05.0 

.4017 

23.1 

.2251x8 

0|.0 

.4420 

23.2 

0.22(M>3 

01.0 

4.4243 

23.3 

. .!.!< K>8 

04.8 

.4057 

23.4 

. 22/03 

o|,8 

.3874 

23.5 

.228,87 

04.8 

..8*12 

23/' 

.221)82 

•M.7 

.3512 

23,7 

<>.23077 

o|.7 

4.3331 

23,8 

.23171 

04,0 

.3i/i7 

33,0 

..’ 32 </l 

0|,»I 

. 208 1 

24,0 

.23301 

04,5 

•2807 


4. 241.4 
••’20 I 
.2120 
. 1050 

■ I/O | 


OHO Utl 11 


















Natural Hyperbolic Functions. 


u 

ainli 11 

<•> F ( .' 

ooali ti 

- F,,' 

Innh 11 

« F,,' 

colli 11 


0.250 

0. 252(0 

103 , 1 

I. 0314 T 

25,3 

0 . 2-1492 

91,0 

4.0830 

156,7 

.251 

. 25 . 10.1 

103.2 

•031(17 

25,-1 

.2.158(1 

9 - 1,0 

.0(17.1 

155,4 

.25.! 

. 35 .|(>M 

103,2 

.<>3102 

25,5 

.24680 

93,9 

.0519 

15 - 1,2 

.253 

.25571 

103,2 

.03218 

25 /* 

• 2 - 177-1 

93,9 

.03(15 

152,9 

. 25-1 

.25674 

103,2 

.03243 

25,7 

.24807 

93.8 

.0213 

I 5 i ,7 

0.255 

0.25777 

o> 3.3 

I . 032(H) 

25,8 

0,241)61 

93,8 

4.0062 

150,5 

.250 

.25HK1 

103.3 

. 0.4205 

25,0 

■25055 

9 . 1,7 

3*9912 

149,3 

.25 7 

.250H1 

103.3 

•03321 

20,0 

. 251-10 

93,7 

.9763 

148-1 

. 258 

.2(x)M7 

103,3 

•03347 

20,1 

.252.(2 

93,6 

.<Xu(i 

146,9 

.250 

.2(1101 

103,4 

•03373 

20,2 

.25336 

93 /> 

■ 9-170 

1 - 15,8 

0.2(H) 

0. 26294 

103.I 

1 .03390 

2(»,3 

0 . 25-130 

93,5 

3.9324 

I.I-I.6 

,201 

.20307 

103.-I 

.«>3425 

20,4 

.25523 

93.5 

.9180 

1 - 13.5 

. 2(12 

.205m 

1 «> 3.5 

.03-152 

20,5 

. 25 (U 7 

93.4 

•9037 

142,4 

• 2(tf 

. 2(XX).| 
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Natural Hyperbolic Functions. 
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Natural Hyperbolic Function! 
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Natural Hyperbolic Functions. 
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Natural Hyperbolic Functions. 
































Natural Hyperbolic Functions, 
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Natural Hyperbolic Functions. 
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20/ 

• •X HM 1 

10,0 

. IKX) 

-1X4 

,0(1883 

-Mo 

•2U/H.1 

20/ 

.'XX Ml 

18,0 

.111)/ 

i-l/S 

.1.0/1 I.I 

•M" 

2,2<XJ<)I 

20/ 

l*. 'XX 1.1.1 

18,0 

I. 110.1 

-I/O 

• «/.M3 

-Mo 

,3(00.3 

20/ 

.IXX1/.1 

18,1) 

. 1 102 

-1/7 

•"75/3 

•M" 

..e *.((),'; 

20.3 

.IXHKX) 

18,8 

. 1 UK) 

-1/8 

.O/.'vOJ 

-Ml 

• 3*103 

20.3 

• <X M(H) 

1 8,8 

. I(H>3 

-I/O 

.oNo.ll 

•M i 

. .toH.tl 

20,3 

.1X112,3 

18,8 

. UH)5 

i..|Hu 


3.1 1 

2 .. 11020 

20.3 

11.001.1/ 

18./ 

1 . 100,1 

-|8i 

.(*.'< 10/ 

•M' 

•3t.yH 

20K 

.i/iUrfi 

18./ 

. 1(H) [ 

-|H.! 

,08/28 

-Ml 

•3l||0 

200 

.<XM.3| 

18,/ 

. 108,3 

-»«3 

.n, 

-MJ 

..IcO.'i.'i 

2(H) 

.(/I20.I 

i8,(i 

, 10H6 

-|H| 

.<*>IOt 

-M-l 

.3180.1 

2(H) 

,1X12.11 

i8,(> 

. to8-i 

I -|Hi; 

-!.0«l|.M 

.i.i.i 

3.330/3 

2(H) 

O. IXI2.|() 

18,0 

1 . 10H2 

-|80 

.Oubji.'i 

-M3 

..i.m.'M 

210 

•'X 12.10 

18,1 

. 10/i) 

-l»X 

,||||,W 

•M-< 

.33303 

2 tl> 

■ 'X *2// 

l8„l 

.10// 

-|8.3 

. IIIL'll 

•M.i 

.3.703 

210 

.OI2</l 

18,1 

• to/1 

-|H<) 

. lo.l. VI 

3.1,1 

.32013 

310 

• 'XMI.I 

>8,1 

. 10/2 

l -|00 

2. lOJiWl 

•M,l 

3.33123 

211 

o.'XM.U 

18,1 

1 . 10/0 

-I'M 

. InNli) 

•-M3 

• 33331 

211 

MX MS' 

18,.| 

. 106H 

-I'M 

. I 1 0.1,1 

■Ml 

• 33!i 13 

21 1 

.'XM^H) 

18.3 

. lof/i 

-I'M 

. 1 I .!«( I 

-Ml 

• 33/!iO 

21 1 

.(/UHH 

18,3 

. Krftf 

-I'll 

. 1 1 *>.;< i 

■Ml 

• 33</Vl 

V! 1 

.<XM0(> 

18.3 

, K)()l 

t -I'M 

a.MXJH 

•Ml 

2.31 l/u 

212 

o.on.pM 

18, J 

1 . 10.10 

-U/» 

. 1 10’ I 

■Ml 

• 31301 

212 

.‘XM4» 

18,2 

■ 101/ 

-i<7 

. 1 222.1 

•MS 

• 3*1*3 

212 

MX 13(iO 

18,2 

. ion 

-i<x3 


•MS 

.33M1O 

213 

• ‘XI I/O 

18,1 

■ 1012 

-i*x» 

.1*1)3 

•MS 

..»!)< mH 

21.1 

.<X>|0/ 

18,1 

. 10,10 

i . *i«x* 

.!. 1 ,!<m8 

•MS 

3.3.13.1 1 

313 

( )• 'XMI.I 

18,1 

T. I0,l8 

a 

Inn oil il 

w F, ,* 

aim od u 

W IV 

sin nil 11 

mFu' 

cac oil u 


IV 


-VI 


-VI 

-VI 

•VI 

-VI 


•VI 


•M 

•Ml 

a.3 

-Mil 

-‘l.l 

••i.i 

a, 3 

•Ml 

• 1.3 

•'.a 

a, 3 

a.3 
«.3 
a.3 
a, 3 
-',3 

•mi 


2,3 


« IV 
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Natural Hyperbolic Functions. 



2.35241 
« 35-15-1 
. 35 OO 7 
•35881 

.36095 

2.36309 

• 3<»S-‘3 
•30737 

■37»67 

2.373«2 

•375M7 

• 37*8 13 
.38029 
•3&M5 


23H 2.38461 

239 .38O78 

ajy -3tW«#S 
239 . 39 1 1- 
239 .31)329 

ai« 2.39517 


241 2.. 10038 
24* -10857 

2.| I . .|H>70 
2 -| f .41296 
2.|2 .41516 

2.12 2..|I73 r * 
2.|2 .41950 

.42170 
.42397 
..|l' 0 l 8 

2.42839 
.430! <0 
.43282 
■ 435<M 
■43720 

2.43949 
.44171 
.41391 

.44617 

.44841 



0.90515 

.‘>'533 

.90531 

•905<>9 

.90587 

o.<X>0o5 

.‘X)023 

.90041 

. 1 x 1058 

.90076 


215 0.90094 

210 ,90712 

210 .1X17*9 

216 .«x» 7 i 7 

2 Hi ,90705 


•218 0.1x1870 

218 .1x1887 

218 .<xx)05 

aiK .1,0022 

219 .1.0939 

219 0 . 1 x 1957 

219 • 00974 

219 . •> x» 1 

220 .911108 

229 .91025 

220 O.9l0|.) 

220 .910*10 

221 .<>1077 

221 .9109-1 

221 .91111 

0.91 128 

.91145 
.91101 

222 .91178 

222 .91195 

223 0.91212 

223 .91229 

223 .91240 

.91202 

.91279 
















Natural Hyperbolic Functions. 


II 

•lull u 

Id fu 

cosh 11 

“ Fu' 

tnnli u 

w Fu' 

colli 11 


i.Sflo 

3.24961 

"Mb 

2.46186 

335 

0.01.470 

16,5 

1.0943 

2,0 

• 55 1 

..i.W 

3.|0 

.46.1 1 r 

225 

•01305 

16.5 

.0943 

2,0 

. 55"' 

•2S454 

17 

• 4<>< »3<i 

3.15 

-OMii 

10.4 

.0940 

2,0 

.55.1 

..!57°< 

3.17 


22O 

.01438 

10.4 

.014.48 

2,0 

• 55-1 

.35948 

3.17 

. .17088 

226 

.91444 

10,4 

.09,16 

2,0 

gg 

.1.26195 

"'17 

3.47314 

226 

0,<)l.|bl 

16.3 

1.0934 

2,0 

MU 

.30443 

~'4» 

■47540 

•22O 

•01477 

10,3 

.0953 

2,0 

.557 

.alrfxjo 

a.l« 

•47707 

337 

• 0140.1 

Ki,.$ 

.0940 

1.0 

.55« 

.2(1948 

•M« 

• 17003 

337 

.91510 

10,3 

.0028 

1.0 

.559 

.ayt8;> 

3,|H 

..|8j3I 

337 

.91530 

10,2 

.0926 

1,0 

( . S<K> 

3.27444 

358 

2.48448 

337 

O.OI543 

lO,j 

1 .0924 

1,0 

,561 

.27084 

•MO 

.48073 

22H 

.91558 

1(1,3 

.0922 

1.9 

.5<‘J 

.27042 

3.|0 

.48003 

338 

•91574 

10,1 

.0930 

1,9 

.5<'4 

.38181 

3, |0 

.40131 

228 

•91591 

10,1 

.0918 

1.9 

.S<M 

.38440 

3.|0 

..|03<*> 

22H 

.91(107 

10,1 

.0916 

1,9 

1.565 

3.38(170 

350 

,1.40588 

330 

0.9162,1 

16,1 

1.0914 

1,9 

. .V-O 

. 28929 

•ISO 

.40817 

331) 

• 910,10 

1(1,0 

.0912 

1.9 

.5<»7 

. 29 1 70 

350 

.51x140 

330 

■91055 

10, 0 

.091 1 

1,9 

■ SUM 

.39(39 

35b 

. 50375 

330 

.91071 

16,0 

.0909 

1,9 

. 5W 

,29(180 

351 

.50505 

33<> 

.91(187 

15.9 

.0907 

1,9 

1.570 


351 

3.50735 

3,40 

0.9170.1 

15,9 

1.0905 

1,9 

.571 

.30181 

351 

.50965 

330 

.9I718 

15,0 

.0903 

1,9 

■ 57*! 

•»m;w 

•15 1 

.5M05 

3.40 

.917.11 

15,8 

.<X>0 1 

1,9 

• 57.1 

• 3o‘>«3 

35 1 

.51131* 

•331 

.91750 

15.8 

.0809 

1,9 

•571 

•30035 

3‘13 

.5»<'5b 

331 

.917<i(i 

15,8 

.0897 

1,9 

1.575 

J.5I1H7 

353 

3.51887 

3.11 

O.9178.I 

15,8 

1.0895 

1,9 

• 571' 

• 3M30 

353 

.531 10 

3.11 

.91707 

IS, 7 

.0894 

1,9 

• 577 

.31601 

353 

■53350 

3.13 

.9181.I 

15,7 

.OHo2 

1,9 

• 57H 

•31013 

353 

.53583 

3.13 

.01830 

15,7 

.o8<jo 

1,9 

• 579 

•3JI0<» 

353 

.53814 

333 

.91845 

15,6 

.(X888 

1,9 

1.580 

3..UI40 

353 

3.53017 

333 

0.91860 

15,6 

1.0,886 

1.0 

• SKI 

• 3.t/<U 

353 

.5.1370 

3.4.1 

.9187(1 

15,0 

,(x8H.| 

1,8 

. SH J 

.3- 1050 

351 

■53513 

3.1.1 

.91891 

15.0 

.0.882 

1,8 

.5H,1 

.3331 x> 

355 

•53745 

3.1,1 

.91907 

15.5 

.0,881 

1,8 

• S»l 

• 33103 

351 

• 5.1078 

333 

■91933 

15,5 

.1x879 

1,8 

1 • 5^5 

3.33717 

351 

J. 54313 

334 

O.91038 

15.5 

1.0877 

'■« 

. 580 

.35073 

354 

.5444b 

3.14 

.9105,4 

15.4 

.0,875 

i,K 

.587 

■3135b 

355 

. 54**80 

3.44 

.OH/lO 

15.4 

.0873 

i,H 

. 588 

.3II«I 

355 

.54014 

3.14 

.91081 

15.4 

.1x871 

r.8 

.589 

■ 3173b 

355 

.55140 

335 

.y3(HK) 

15,4 

.0870 

1,8 

I.5M) 

J. 3 1091 

'355 

3.55384 

3,45 

0.03015 

15,3 

1.0868 

1.8 

.591 

.35557 

35b 

• 55010 

3.45 

.93030 

15,3 

,<x8(i(i 

1.8 

.503 

•35503 

35b 

■ 55854 

3.10 

.030,(0 

15,3 

.0864 

1,8 

• 503 

.3575H 

35b 

.5'IK.O 

3.{b 

,93<)6l 

15,3 

.0863 

1,8 

• 501 

.36015 

35b 

.5033(1 

336 

.92076 

15,3 

.(x80i 

1,8 

1.505 

■a. 30571 

357 

3 . 5('5(!j 

3.46 

0.03091 

15.2 

1.0850 

l.R 

.5</» 

.,16538 

357 

.5*»7y8 

3.17 

.9310(i 

«S,3 

.0857 

1.8 

• 507 

•30785 

357 

• 570.15 

3.17 

.02133 

IS.I 

.0855 

1.8 

. 50H 

• 37<M3 

357 

.57373 

3,17 

• 031.17 

15,1 

.0853 

>*2 

• S'W 

■ 37-Wy 

358 

.575<>9 

337 

.92152 

I5,i 

.0853 

i,H 

1.600 

3.37357 

358 

3.57746 

3.18 

0.92167 

15,1 

1.0850 

1,8 

u 

Inn Qtl u 

w Pit* 

•00 u<l u 

W Pu' 

•III oil u 

w Fu’ 

CIO 011 II 

<■< IV 
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Natural Hyperbolic Functions, 



si ah u 


2.37557 

.3781S 

•38073 

■38331 

• 38590 


2.38849 

.39108 

•39367 

.39626 

.39886 


2.40146 

.40406 

.40667 

.40928 

.41189 


2.4T4S0 

.41711 

•41973 

•42235 

.42497 


2.42760 

.43022 

.43285 

•43548 

.43812 


2.4407S 

•44339 

•44603 

.44868 

•45132 


2-45397 
. 45662 

■45928 

. 46 m 
.46459 


2 . 46725 
.46992 
.47258 
.47525 
.47792 


2.48059 

.48337 

.48595 

.48863 

.49131 


2.49400 
.49669 
.49938 
. 50207 

.50477 


2.50746 


Ian gd u 



cosh u 


II 

w Fo' 

coth u 

w Fo' 

2.57746 

238 

0.92167 

15. r 

1.0850 

1,8 

.57984 

238 

.92182 

15,0 

.0848 

1,8 

.58222 

238 

.92197 

iS.o 

.0846 

1,8 

.58460 

238 

.92212 

15,0 

.084S 

1,8 

.58699 

239 

.92227 

14,9 

. 08.(3 

1,8 

2.58937 

239 

0.92242 

M .9 

I.0841 

1,8 

.59176 

239 

.92257 

14,9 

.0839 

i ,7 

.59416 

239 

.92272 

IS a 

.0838 

i ,7 

.59655 

240 

.92286 

HI 

.0836 

i ,7 

.59895 

240 

.92301 

mi 

.0834 

1.7 

2.60135 

240 

0.92316 

14,8 

1.0832 


.60375 

240 

.92331 

14,8 

.0831 


.606x6 

241 

•92346 

M ,7 

.0829 

i .7 

.60857 

241- 

.92360 

M ,7 

.0827 

i ,7 

.61098 

241 

.92375 

M ,7 

.0825 

1,7 

2.61339 

241 

O.92390 

14,6 

I.0824 

1,7 

.61581 

242 

.92404 

14,6 

.0822 

i .7 

.61822 

242 

.92419 

14,6 

.0820 

i ,7 

.62064 

242 

.92433 

14,6 

.0819 

1,7 

.62307 

242 

.92448 

14,5 

.0817 

i ,7 

2.62549 

243 

0.92462 

14.5 

I. 0815 

i ,7 

.62792 

243 

.92477 

14,5 

.0814 

i ,7 

.63035 

243 

.92491 

14,5 

.0812 

i ,7 

.63279 

244 

.92506 

14,4 

.0810 

i ,7 

.63522 

244 

.92520 

14,4 

.0808 

1,7 

2.63767 

244 

0.92535 

14,4 

1.0807 

1,7 

.64011 

244 

.92549 

14,3 

.0805 

1,7 

.64255 

245 

.92563 

14,3 

.0803 

1,7 

.64500 

245 

.92578 

14,3 

.0802 

1,7 

.64745 

245 

.92592 

14,3 

.0800 

1,7 

2.64990 

245 

0.92606 

14,2 

1.0798 

1,7 

.65236 

.65482 

246 

246 

.92620 

.92635 

14,2 

14,2 

.0797 
• 0795 

1,7 

1,7 

.65728 

246 

.92649 

14,2 

.0793 

1,6 

.65974 

246 

,92663 

14,1 

.0792 

1,6 

2.66221 

247 

0.92677 

14,1 

1.0790 

1,6 

.66467 

247 

.92691 

14,1 

.0789 

1,6 

•66715 

247 

.02705 

14,1 

.0787 

1,6 

.66962 

24S 

.92719 

14,0 

.0785 

1,6 

.67210 

248 

.92733 

14,0 

.0784 

1,6 

2.67457 

248 

O.92747 

14,0 

1.0782 

1,6 

.67706 

248 

.92761 

14,0 

.0780 

1,6 

.67954 

2.19 

.92775 

13,9 

• 0779 

1,6 

.68203 

249 

.92789 

13,9 

.0 777 

1,6 

.68452 

249 

.92803 

13,9 

.0776 

1,6 

2.68701 

249 

0.92817 

13,9 

1.0774 

1,6 

.68951 

250 

.92831 

■ 13,8 

.0772 

1,6 

.69200 

250 

.92844 

13,8 

.0771 

i,6 

.69451 

250 

.92858 

13,8 

.0769 

1,6 

.69701 

250 

.92872 

13,7 

.0768 

1,6 

2.69951 

251 

0.92886 

13,7 

1.0766 

1,6 

sec gd u 

w Fo' 

sin gd u 

u Fo' 

oso gd u 

w Fo' 
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Natural Hyperbolic Functions, 



Bmitiiooniah Taiilk* 


tnnli u 

<•> Fo' 

colli II 

<o Fo' 

0 . 92886 

pa 

1.07(16 

i,6 

.92899 

mn 

.0764 

1,6 

■92933 

K3I 

.07(13 

1,6 

• 929-7 

13, (> 

.0761 

i,6 

.92940 

13.6 

.0760 

1.6 

«• 9305-1 

13, (i 

I .0758 

1,6 

.92908 

13/) 

.0756 

i,6 

.92981 

13.5 

.0755 

1,6 

•92995 

13.5 

.0753 

1,6 

. 93008 

13.5 

.0752 

],(> 

0.93022 

13.5 

1.0750 

1,6 

•mis 

13.3 

•0740 

1,6 

•« 3«49 

13,-1 

.07.17 

1.5 

.93062 

l.Vl 

.<1740 

1,5 

• 03 O 75 

1 3.-1 

. 07-14 

1,5 

0,93089 

13.3 

1 .07.12 

i ,5 

• 93 >02 

13.3 

.0741 

i ,5 

•03115 

13.3 

.0 730 

1.5 

•93 329 

13.3 

.0738 

1,5 

• 9.1 I'M 

13.2 

•073O 

1.5 

0 . 03 r 55 

T 3.2 

t .0735 

1,5 

. 03 • OK 

13,2 

.0733 

3,5 

.0318.2 

. 13.2 

.0732 

1,5 

•03105 

13.1 

.0730 

1,5 

.93208 

13.3 

.0729 

1,5 

o. 03 ~ 3 l 

13.1 

1 .0727 

1,5 

•03331 

13.1 

.0726 

1.5 

• 033.17 

13,0 

.0724 

1.5 

• 033 <>o 

13.0 

.0723 

i ,5 

• 033 X 3 

13.0 

.072 1 

1,5 

0 , 0 .pWi 

13.0 

1 .0720 

1,5 

<03300 

13.0 

.0718 

1,5 

.03313 

12 .O 

.0717 

1,5 

•03335 

12,0 

.0715 

1,5 

•03338 

13,0 

.0714 

1,5 

0.93351 

12,0 

1.0712 

3,5 

. 033 <M 

12,8 

.071 1 

1,5 

.03370 

13,8 

.0701) 

1,5 

. 9338 <> 

12,8 

.0708 

3,5 

•93103 

12,8 

.0706 

1,5 

0-031 15 

12,7 

r.0705 

1,5 

• 031-7 

12,7 

.0703 

1,5 

• 031 -to 

12.7 

.0702 

1,5 

• 03-153 

12,7 

.0701 

1,5 

• 03 -K >5 

12,6 

•o (»00 

3 ,‘l 

0.031 78 

12,6 

r.0608 

1,4 

• 03101 

12,6 

.0606 

1,4 

.03503 

12,6 

.0605 

1,4 

• 935»6 

12,5 

.0693 

1,4 

•03528 

12,5 

.0692 

1,4 

0.03511 

12,5 

1,0691 

1,4 

aln 01! u 

w Fit' 

0S0 0(1 II 

w Fo' 
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Natural Hyperbolic Functions. 


u 

slnh u 

o> Fo' 

cosh u 

« F|j' 

r.700 

2.64563 

283 

2.82832 

265 

.701 

.64846 

283 

.83096 

265 

.702 

.65129 

283 

.83361 

265 

■703 

.65413 

284 

.83627 

265 

.704 

.65697 

384 

.83892 

266 

1. 70s 

2.65981 

284 

2.84158 

2 66 

.706 

.66265 

284 

.84424 

26G 

.707 

.66550 

285 

.84696 

267 

.708 

.66834 

285 

.84957 

267 

.709 

.67119 

285 

.85224 

267 

1. 710 

2.67405 

285 

2.85491 

267 

.711 

.67690 

286 


268 

.712 

.67976 

2S6 

.86027 
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Natural Hyperbolic Functions. 
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Natural Hyperbolic Functions. 
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Natural Hyperbolic Functions, 
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Natural Hyperbolic Functions. 
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Natural Hyperbolic Functions, 
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•<>■1 

5I7<»7.1 

517M 

5177/0 

5177 

•OOOMI 

o,4 

,0004 


,|.b5 

5 4.2877 

5450 

54.4075 

5440 

(>.<)! xxM.i 

0,4 

I .(X>04 

0,0 


5.!. Mi 4.1 

54M.! 

54.M44M 

54Ml 

.<)<)< >84 

o,4 

.(XX>4 


M/ 

5.1. .1-M-i 

5455 

55.4551' 

5544 

•i/XJMj 

0.4 

.(XX>4 


.<>M 

5.I.MM0.1 

5.lMo 

5.I.MM07 

5.1MH 

.(XXJM.I 

o,5 

.(XKI4 


.<«) 

5<| 

5444 

54.441.! 

5414 

• OOO-M.l 

o,5 

,(XX)4 


•17" 

;;.|.»)(xx> 

540-M 

5I.07MI 

5407 

o.wAi 

0,5 

I .(XX)4 

0,0 

.71 

55-5-1 1<‘ 

5555 

55.5.I0O 

5554 

• 000M.| 

<),5 

.<XX)4 


7.! 

51 1.0707 

5000 

5 <».oMM(> 

5 < k iM 

.‘XJ0M4 

0.3 

. (XX14 


75 

50.0444 

5005 

5(1.(1544 

six >.| 

.<)tJ')M.| 

0,3 

.(XX)J 


7-1 

57.-H-7 

5744 

57.441,5 

5741 

•OOOM5 

0,3 

,(XX>4 


<1 • 75 

577M7M 

57»o 

57.7005 


n.<xx>M5 

o ,3 

T , (XX ) T 

0,0 

7<i 

58.4087 

JiM.lM 

5 M .4774 

mmi 

.O) 0 M 5 

0.3 

,(XXU 


77 

5 H. 055 I 

5-M<)(» 

5M.1X1.10 

KSrJl 

.(yx)M!) 

0,3 

,(XX)1 


,y» 

.So.'vl Mo 

5 «) 5 <» 

50.5504 

5055 

.oooHo 

o,3 

.(XKH 



<x>. 14O5 

(H*t 5 

<10.1548 

(K115 

.<> - )'>8o 

o,3 

.(XXII 


4, Ho 

bo. 751 1 

Cx>y<) 

<■(>7504 

(1075 

n.<mMb 

0.3 

1 .0001 

0,0 

.Hi 

01 .4017 

01.17 

01 . 4 ( 

(05(1 

.()()i)K7 

0,3 

.(XXH 



<n . 07M5 


(il .oH(X) 

(noM 

.WjHy 

o ,4 

.<XX)I 


,H,i 

<14.0015 

04 b 1 

(i4.(XM)5 

(l 4 (H> 

.o->i>M 7 

0,3 

.(XX) 1 


-H.| 

O4.4.107 

<«4.| 

04. 45 M /1 

<■444 

. 00 '>M 7 

0,3 

.(XX) I 



O.l.MiVi.i 

O.lM/ 

(•5.M7.H 

(1.1M7 

o.imMM 

0,3 

1. 0001 

0,0 

.Mli 

0 4.50M4 

(■154 

(14.51(10 

0451 

.i,<)i jMM 

0,4 

.(XX)1 


,Hy 

<>5. 1‘iOli 

(15K1 

O.'S. K'45 

(151(1 

,l;(X)MM 

0,3 

,0(X>1 


.MM 

05, Ml 15 

<i5.M.! 

(»5.Mioi 

(15M1 

,c;OOMH 

0,4 

.<XX>I 


.Mi) 

<►<».- 174 " 

<ib|M 

(Xi,.|Mi >5 

<X>47 

.«W8() 

0,4 

,(xx> i 


4.1)0 

()•;. l.| 14 

<»7'5 

<•7. 1.jMfi 

r.714 

0.000H0 

0,3 

T .0001 

0,0 


by.Mi(x> 

(17M4 

(■ 7 -M 44 I 

(1784 

.O'XxMi) 

0,4 




0M.4077 

(iH 50 

(1M.5050 

(.M50 

,OX>Mi) 

0,4 

.(XX)l 


• ",1 

( 10 . 1 Ml 1 1 

(1)10 

(HJ. 104-1 

(h)IO 

.«> >)<X> 

0,4 



•!>l 

<h).HMi<> 

(i>M<) 

<x).8M8/ 

<m)MM 

■0000" 

0,4 




70 . 5M40 

7«>50 

70.50JO 

7 <>'iM 

O.MWO 

0,2 

I .(XX) I 

0,0 

.71 

71.40.11 

71.10 

71.50‘M 

7140 

• oox;o 

0|2 




74.01110 

7404 

74.01(1) 

7401 


0,2 



,oH 

74 74, lM 

7474 

74740(1 

7474 


0,4 



.<W 

74.40,|H 

7547 

75.47F» 

754b 

.</)•/.) 1 

Oi*J 



5,00 

74.4044 

7441 

74 ».M>0 

7-140 

O.OOOQl 

0,2 

1 .0001 

0,0 

ii 

Inn o<l it 

"> IV 

a no oil 11 

W To' 

sin qiI 11 

M Fit* 

080 Ull 11 

« Fo' 


i(5g 
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Natural Hyperbolic Functions. 


u 

slnh u 

« Fo ' 

cosh u 

- Fo ' 

tanh u 

“ Fo ' 

CO til 11 

“ Fo ' 

S.oo 

74.2032 

mu 

74.2099 

7420 

0.99991 

0,2 

i.ooor 

0,0 

.01 

74.9490 


74-9557 

7495 

.99991 

0,2 

.0001 


.02 

75.7023 

K SmI 

75.7090 

757 0 

•99991 

0,2 

.OOOI 


.03 

76.4632 

7647 

76.4698 

7646 

.99991 

0,2 

.0001 


.04 

77 . 23 I 8 

7724 

77.2382 

7723 

.99992 

0,2 

.0001 


5-05 

78.0080 

7801 

78.0144 

7S01 

0.99992 

0,2 

r.oooi 

0,0 

.06 

78.7921 

78S0 

78.7984 

7879 

•99992 

0,2 

.0001 


.07 

79.5840 

7959 

79.5503 

7958 

.99992 

0,2 

.0001 


.08 

80.3839 

8039 

80,3901 

8038 

.99992 

0,2 

.0001 


.09 

81.1918 

8120 

81.1980 

8119 

.99992 

0,2 

.0001 


5 .io 

82.0079 

8201 

82.0140 

8201 

0.99993 

0,1 

1. 0001 

0,0 

.n 

82.8322 

8284 

82.8382 

8283 

•99993 

0,1 

.0001 


. 12 

83.6647 

8367 

83.6707 

8366 

•99993 

0,1 

.0001 


.13 

84.5056 

8451 

84.5115 

8451 

•99993 

0,1 

.0001 


.14 

85.3550 

8536 

85.3608 

8535 

•99993 

0,1 

.0001 


5-15 

86.2128 

8622 

86.2186 

8621 

0-99993 

0,1 

i.ooor 

0,0 

.16 

87.0794 

8709 

87.0851 

8708 

•99993 

0,1 

.ooot 


.17 

87.9546 

8796 

87.9603 

8795 

•99994 

0,1 

.ooor 


. 18 

88.8386 

8884 

88.8442 

8884 

•99994 

0,1 

.OOOf 


.19 

89.7315 

8974 

89.7371 

8973 

•99994 

0,1 

.0001 


5-20 

90.6334 

9064 

90.6389 

9063 

0.99994 

0,1 

1. 0001 

0,0 

.21 

91.5443 

9155 

91.5498 

9154 

•99994 

0,1 

.0001 


.22 

92.4644 

9247 

92.4698 

9246 

.99994 

0,1 

.ooor 


.23 

93.3937 

9340 

93.3991 

9339 

•99994 

0,1 

.0001 


.24 

94-3324 

9434 

94.3377 

9433 

.99994 

0,1 

.0001 


5-25 

95.2805 

9529 

95.2858 

9528 

0.99994 

0,1 

1. 0001 

0,0 

.26 

96.2381 

9624 

96.2433 

9624 

•95995 

0,1 

.ooor 


.27 

97.2054 

9721 

97.2I06 

9721 

• 95995 

0,1 

.ooor 


.28 

98.1824 

9819 

98.1875 

9818 

•99995 

0,1 

.0001 


.29 

99.1692 

9917 

99.1742 

9917 

• 95995 

0,1 

.0001 


5.30 

IOO.1659 

10017 

IOO.1709 

10017 

0.99995 

0,1 

1. 0000 

0,0 

■ 3 i 

ior.1726 

10118 

101.1776 

10117 

•99995 

0,1 

.0000 


• 32 

102.1895 

10219 

102 . 1944 

102 IQ 

•99995 

0,1 

.0000 


■ 33 

103.2166 

10322 

103.2214 

10322 

•99995 

0,1 

.0000 


• 34 

IO4.2540 

10426 

IO4.2588 

IO425 

•99995 

0,1 

.0000 


5.35 

105.3018 

I 053 I 

105.3065 

10530 

0.99995 

0,1 

1. 0000 

0,0 

.36 

106.3601 

10636 

106.3648 

10636 

.99996 

0,1 

.0000 


• 37 

107.4291 

10743 

107.4338 

10743 

.99996 

0,1 

.0000 


.38 

108.5088 

10851 

IOS.SI 34 

I0851 

.99996 

0,1 

.0000 


• 39 

109.5994 

10960 

IO9.604O 

10960 

. 99996 . 

0,1 

.0000 


5-40 

I 10.7009 

11071 

no. 7055 

11070 

0.99996 

0,1 

1. 0000 

0,0 

.41 

III. 8136 

11182 

hi. 8180 

IIl8l 

.99996 

0,1 

.0000 


.42 

112.9375 

1 1294 

112.9418 

11294 

.99996 

0,1 

.0000 


• 43 

1 14. 0724 

11408 

114.0768 

11407 

.99996 

0,1 

.0000 


.44 

115.2189 

1 1522 

115.2233 

1 1522 

.99996 

0,1 

.0000 


5. 45 

116.3769 

11638 

116.3812 

H638 

0.99996 

0,1 

1. 0000 

0,0 

.46 

117.5466 

1 1755 

117.5508 

11755 

.99996 

0,1 

.0000 


•47 

118.7280 

11873 

118.7322 

11873 

.99996 

0,1 

.0000 


.48 

119. 9213 

11993 

119.9254 

1 1992 

•99997 

0,1 

.0000 


• 49 

121,1265 

12113 

121,1307 

I 2 II 3 

•99997 

0,1 

.0000 


5- SO 

122.3439 

12235 

122.3480 

12234 

0.99997 

0,1 

1. 0000 

0,0 

u 

tan ad u 

w Fo ' 

sea ad u 

«Fo' 

sin ail u 

w Fo ' 

cso ad u 

“ Fo ' 
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i 

tanh u 

* 

a 

coth u 

oi Fo' 


5.50 122.3439 
.51 123.5735 
.52 124.8155 
.53 126.0700 
•54 127-3370 

5.55 128.6168 
.56 129.9095 
.57 I3I.2I5I 

•58 132.5339 
.59 133-8659 

5-6 o 135. 2114 
.61 136.5703 
.62 137.9429 
.63 139-3293 
.64 140.7296 

5.65 142. 1440 
.66 143-5726 
.67 >45-0155 
.68 146.4730 
.69 147.9451 

5.70 149.4320 
.71 150.9339 

.72 152.4508 
•73 T53.9830 
.74 155.5306 

5.75 >57.0938 
.76 158.6726 
.77 160.2673 
.78 161.8781 
•79 163.5050 

5.80 165.1483 
,8r 166. 8081 

.82 168.4845 
.83 170. >779 
.&t 171.8882 

1 73 . 6 1 58 
175.3606 
177.1231 

178.9032 
.139 180.703 

5.90 182.5174 
.91 184.3517 
.92 186.2045 
.93 188.0759 
.94 189.9661 

5.95 191.8754 
.96 193.8038 
.97 195.7516 
.98 197-7189 
.99 199.7061 

6.00 201.7x32 


12235 122.3480 12234 
12358 123.577 6 12357 
12482 124.8195 12482 
12607 126.0739 12607 
12734 127.3410 >2734 

12862 128.6207 12862 
12991 129. 9133 12991 
13122 131.2190 13122 
13254 132.5377 13253 
13387 133-869 7 13387 

13522 135.2150 > 352 > 

13657 136.5739 13657 
>3795 137.9465 13794 

13933 I 39.3329 13933 
14073 M 0 . 733 I 14073 

142 1 5 142.1475 M214 
14358 143.5761 14357 

14502 145. 0190 14502 
14648 146.4764 14647 
14795 147 . 948 S 14795 

14944 149-4354 I 4 W 3 
15094 150.9372 15093 
15245 IS 2 . 454 I 15245 
15399 153.9863 15398 
15553 155.5338 15553 


157.0969 

IS 8.6757 
160.2704 
161. 8811 
163 . 5080 

165.1513 

166.81 1 r 

168.4875 

170. 1808 
171.8911 

173.6186 

175.3635 

177.1259 

178.9060 

180.7040 

182.5201 

184.3544 

186.2072 

188.0786 

189.9688 

19 1 .8780 
193.8064 
195.7541 

197.7214 

199.70S6 

201.7156 


0.99997 

•99997 

.99997 

.99997 

.99997 

0.99997 

•99997 

.99997 

•99997 

.99997 

0.99997 

.99997 

•99997 

.99997 

•99997 

0.99998 

.99998 

.99998 

.99998 

.99998 

0.99998 

.99998 

.99998 

.99998 

.99998 

0.99998 

■ 9999 * 

.99998 

.99998 

.99998 

0.99998 

.99998 

.99998 

.99998 

.99998 

0.99998 

.99998 

.99998 

.99998 

.99998 

0.99998 

■99999 

■99999 

■99999 

■99999 

0.99599 

•99999 

.99999 

•99999 

-99999 

0.99999 


























TABLE III 

NATURAL AND LOGARITHMIC CIRCULAR FUNCTIONS 




Circular Functions. 


0.0000 0.00000 


0.0005 

.0006 

.0007 

.0008 

.0009 

0.0010 
.001 1 
.0012 
.0015 
.0014 

0.0015 

.0016 

.0017 

.0018 

.0019 

0.0020 

.0021 

.0022 

.0025 

.0024 

0.0025 

.0026 

.0027 

.0028 

.0029 

0.0050 

.0031 

.0032 

•OO33 

.0034 

O.OO35 

.0036 

.OO37 

.0038 

.0039 


o . 00050 
.00060 


0.00100 

.ooiro 

.00120 

.00130 

.00140 

0.00150 

.00160 

.00170 

.00180 

.00190 

0.00200 . 
.00210 j 
.00220 
. 002.10 
.00240 

b. 00250 
.00260 
.00270 
.00280 
.00290 

0.00300 

.00310 

.00320 

.00330 

.00340 

0.00350 

.00360 

.00370 

.00380 

.00390 


0.0040 0.00400 
.0041 .00410 

.0042 .00420 

.0043 .00430 

.0044 .00440 

0.0045 0.00450 
.0046 .00460 


10,0 1 ,00000 

.00000 
.00000 
.00000 
.00000 

10,0 1. 00000 

.00000 
.oooco 
.00000 
.00000 

10,0 1 .00000 

.00000 
.00000 
! .00000 
.00000 

10,0 1 . 00000 

.00000 
.00000 
.00000 
.00000 

10,0 1 .00000 

.00000 
.00000 
.00000 
.00000 

1. 00000 
.00000 
.00000 
.00000 
.00000 

10,0 1 .00000 

.00000 
0.99999 
.99999 

■99999 

10,0 0.99999 

.99999 

.99999 

.99999 

•99999 

10,0 0.99999 

.99999 
.99999 
.99999 
.99999 

10,0 0.99999 
.99999 
.99999 
■99999 

.99999 


u Fo' log sin u 


— co -fco 0.00000 
6.000G0 43429,4 .00000 

.30103 21714,7 .00000 

.47712 14476,5 .00000 

.60206 10857.4 .00000 

0,0 6.69897 S685,9 0.00000 

.77815 7238,2 .00000 

.84510 6204,2 .00000 

.90309 5428,7 .00000 

.95424 4825,5 .00000 


7.00000 
.04139 
.07918 
.11394 
. 14613 

7.17609 

.20412 

.23045 

.25527 

.2787s 

7.30103 

.32222 

.34242 

.36173 

.38021 

7.39794 

.41497 

.43136 

•44716 

.46240 

7.47712 

.49136 

.50515 

.51851 

.53148 

7.54407 

.55630 

.56820 

.57978 

.59106 

7.60206 

.61278 

.62325 

.63347 

.64345 


0,0 7.65321 
.66276 
.67210 
.68124 
.69019 



4342,9 0 . 00000 

3948.1 .00000 

3619.1 .00000 

3340,7 .00000 

3102.1 .00000 


0.00000 

.00000 

.00000 

.00000 

.00000 


0.0050 0.00500 10,0 0.99999 0,0 7.65897 


0.00000 

.00000 

.00000 

.00000 

.00000 

0.00000 

.00000 

.00000 

.00000 

.00000 

0.00000 

.00000 

.00000 

.00000 

.00000 

0.00000 

.00000 

.00000 

.00000 

.00000 

0.00000 

.00000 

.00000 

.00000 

9.99999 

9.99999 


o 00 00.00 
o 00 20.63 
O 00 41.25 
o 01 01.88 
o 01 22.51 

o or 43.13 
O 02 03.76 
O 02 24.39 
0 02 45-01 
0 03 05.64 

o 03 26.26 
0 03 46.89 
o 04 07.52 
o 04 28. 14 
o 04 48.77 

o 05 09.40 
0 05 30.02 
0 05 50.65 
o 06 ir.28 
0 06 31.90 

o 06 52.53 
o 07 13.16 
O 07 33.78 
o 07 54-41 
o 08 15.04 

0 08 35.66 
o 08 56.29 
o 09 16.91 
o 09 37-54 
o 09 58.17 

O TO 18.79 
o 10 39.42 
o ir 00.05 
O II 20.67 
o 11 41.30 

O 12 01.93 
a 12 22.5s 
0 12 43.18 
0 13 03.81 
0 13 24.43 

o 13 45.06 
0 14 05.69 
0 14 26.31 
o 14 46.94 

0 15 07.57 

o r5 28.19 
o 15 48.82 
0 16 09.44 
0 16 30.07 
0 16 50.70 

0 17 11.32 
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Circular Functions. 


n.myno 

.00710 

.<xiy..'o 

.1x17,10 

,ix>y,|<> 



<x>7.'i o.i * 17150 
txiyo .<xiy<m 
ooyy 0 x 1770 
tK>yM .ooyflu 
(X>7o .00700 

<>OMo (MHlftxt 
<K)Mi .nciMio 

OO.M,! .OOM.tO 

< x iM,i .ixiS.io 
t>oN,| . chxH j<^ 

OOfyi (I.OOM/IO 
I HlKO .noftiD 
uoMy .(ViS/o 
OoMH .oofMn 
U0H0 .nnttjO 

tX«K> 0.00000 
fXK>l . 000(0 
f'XKW .(XIO.H) 
tKX),l ,000.10 
C-XMJ.I , 0 O 0 |U 

KX)!) <Mxx>i;o 
>oo(i .<K*XKI 

Hx )7 .txxjyn 
.nwjHo 

Fx» .(KX./JO 
>l€K) 0,0 MX 10 


10.0 O.OWJfi 

.OOWC* 

.IXXX/l 

.<W 00 fi 

1 0.0 O.iJOOO'i 

'ty.W! i 

• WOO. 1 ? 

• V.WW 

»*«W 5 

ro.o o.ooooS 


III nit III I m FV (null In wFii' I loo 
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Circular Functions. 



0.01350 


360 

370 

380 


.01390 

0.01400 


0.01450 


.90 
0.01500 


10.0 0.9999S 

•99995 
■59995 
•99995 
■99995 

10.0 0.99994 

•99994 

•99994 

•99994 

,99994 

10.0 0.99994 

■99994 

■99994 

<99594 

•99994 

10.0 0.99903 

■99993 

•99993 

•55993 

•99993 

ro,o 0.99993 
•99993 
•99993 
.99992 
•99992 



10,0 0.59992 

.99992 
.99992 
.99992 
.99992 

10,0 0.99992 

.99991 
.99991 

.99951 

.99991 

10,0 0.99991 
.99991 
.99991 
. .99990 
.99950 

10,0 0,99990 
.99950 
.59990 
.99990 
.99990 

10,0 0,99989 

.99989 

.99989 

.59989 

.59989 

10,0 0.99989 


.07187 

.07554 

8.07917 
.08277 
. 0863s 
.08989 


8.09690 
. 10036 

. 10379 


361.9 9. 95997 0,1 

358.9 -99997 

356.0 .99997 

353.1 • 99997 

350.2 . 9999 7 

347,4 9-995597 0,1 

344,7 
342.0 


14920 

30c8,o 

15227 

305,8 

15532 

303,7 

15835 

301,6 


321,7 0.00096 


-Istnhiu »Fo' cosh lu « Fo' 


9-99995 


9.99995 


“ Fo' log cos ft lu u Fo' 


0 

34 

22.05 

0 

34 

43.27 

0 

35 

03.90 

0 

35 

24.53 

0 

35 

45.15 

0 

36 

cc 

rv 

O 

0 

36 

26.41 


394,8 I 9.99997 1 0,0 


o 37 07.66 
0 37 28.29 

0 37 48.91 
0 38 09.54 
o 38 30.17 
0 38 50,79 
0 39 II.42 

o 39 32.05 
o 39 52.67 
0 40 13.30 
0 40 33.92 
0 40 54-55 

0 41 15.18 
o 41 35,80 

o 41 56.43 

o 42 17,06 
0 42 37,68 

o 42 58.31 


EMEKiBul 


0 43 39.50 
0 44 00.19 
0 44 20,82 

0 44 41.44 
0 45 02,07 
0 45 22,70 
0 45 43.32 
0 46 03.95 

0 46 24.57 
o 40 45,20 
0 47 05.83 
0 47 26.45 
0 47 47.08 

0 48 07.7* 
0 48 28.33 
0 48 48.96 
0 49 09.59 
0 49 30.21 

e 49 50.84 
0 so 11.47 
0 50 32.09 
0 50 52.72 
0 51 13-35 

0 51 33.97 
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Circular Functions. 



II 

Bill II 

F,/ 

<108 U 

0.0150 

O.Ol.'XX) 

10,0 

0.99989 

,015 c 

.01510 


■ <XX)No 

.0152 

.01520 


.00088 

.0153 

.01530 


.<XX >88 

.0154 

.01540 


, « xx >88 

0.0155 

0.01550 

10,0 

<>.</x>H 8 

. 015 O 

. 015(10 


.«xx ;88 

.oi.57 

.01570 


.o<x ;88 

.0158 

.01580 


.•XX >88 

.oi'Sy 

.oi 5 <jo 


.'xxx'ty 

O.OKX) 

O.OMKX) 

10,0 

o. 0 'X>K 7 

.0101 

. 01(110 


.09987 

.0102 

. 01(120 


.«xx;87 

.0103 

.01030 


.•xx> 8 y 

.0104 

.()|(x |0 


. 99*87 

0.0165 

0.01650 

10,0 

o.<xx> 8 1 

. 01 ( 1(1 

.uKtOo 


.<xx;86 

.0107 

. 01(170 


.<xx >86 

.<11(1.8 

. 01(180 


.<xxj 8 .i 

• oioy 

. 01(190 


.<XX,80 

0.0170 

0.01700 

10,0 

0.<>xj8ti 

.0171 

.01710 


.00985 

.0174 

.01720 


OXXX 85 

.0173 

.01730 


.'XX >85 

.0174 

.01740 


. 999 N 5 

0.0175 

0.01750 

10,0 

o.'Xx>85 

. 017(1 

.01700 


.'Xx>8.5 

.0177 

.01770 


.O 9 OK 4 

.01 78 

.111780 


.<xx>84 

.0179 

.01790 


. 99*84 

< 1.0180 

0 . 01 H 00 

10,0 

o.<xx; 8 | 

.0181 

.01810 


.«xx; 8 | 

.0182 

.01820 


.'XX. 83 

.0183 

.01830 


.«xx> 8 .i 

.0184 

.01840 


. 99 * 8.1 

0.0185 

0.01850 

10,0 

o.'XxiH.i 

.0180 

. 018(10 


.'XXX 83 

.0187 

, .01870 


. 0*183 

.0188 

. 01 88 < 1 


. O' >*82 

.0189 

.01890 


.‘XX* 8 ,! 

O.MUJO 

O.OKX IO 

10,0 

o.'xxjH.! 

.0191 

.01910 


.90082 

.<> 19 .! 

.01020 


.'xx> 8 .! 

.019.1 

,01030 


.'XX> 8 I 

.0194 

.01910 


.'XX 181 

0.0195 

0.01050 

10,0 

0 . <jo *8 1 

.0191 

.okXki 


.'xxx 8 i 

.0197 

.0197“ 


.<x;o 8 i 

.0198 

.01080 


.ixx .80 

.0199 

.<11990 


.99980 

(muoo 

0.02000 

10,0 

o.|Xx:; 8 o 

u 

1 (lull 111 

« IV 

ooili In 


<0 F"‘ j loo Bill II 

0,1 8.17008 

0,2 . 


0,-J 8.19031 

• 1 
. 1 0588 

. I<>86.( 

.201 38 

0.2 8.20410 
. juJkHi 
. 20050 
-»>-•« 7 
•JMHj 

0,2 8.2 17.10 

.JAM) 

.22520 
•-‘-7 8 ; 

<>,.! 8.23043 

.23208 

• •*.1551 
.23802 
.-’•105,1 

0.-* 8.24302 

.24549 

• 21705 
. .150.10 
. 25283 

0,2 8.25525 
.25760 
.20005 
.2t*J.|3 
•26 179 

0,2 8.26715 


8.27873 

.28101 

• AV7 
..'8553 
■-*8/77 

8..!<;001 

• 2022.1 
.2*1 44 
.29664 
,29882 


8,30100 2 


9-99995 

.99995 

.99995 

•99995 

•99995 

9.99995 

•99995 

•99995 

.99995 

.99995 

9. 9999. i 
■ <WW | j 
• 99W4 i 
.'XJ094 
•99994 

9.99994 

•99994 

.IW994 

•99994 

•99994 

y. 99094 
.99994 
.99994 
•O'xxm 
■mm 

9.99993 

.99993 

•99993 

.99993 

.99993 

9*99993 

•99993 

■wxm 

•99993 

.yyyy.i 

• 9999 * 

•99992 

•99992 

.99993 

9 .99992 
.««!» 
•99992 
.IW 
.‘XXJ92 

9.99992 

.99992 

•99993 

.99991 

■99991 

9.99991 


O.I O 51 33.97 

0 51 54.60 
0 5 - 15.23 

0 52 35.85 
o 52 56.48 

0, l 0 53 17.10 

0 53 3773 
o 53 58.36 
0 54 1 8. y8 
o 54 39.61 

0,1 o 55 00.24 

o 55 20.86 

o 55 41.49 

o 56 02.12 
0 56 22.74 

0,1 O 56 43.37 

o S 7 04.00 
o 57 24.62 
« 57 45.25 
o 58 05.88 

0,1 0 58 26.50 

<> 58 47. 13 
O 59 07.75 
0 59 28.38 

0 59 49.01 

0,1 1 00 09.63 

1 (K) 30.26 

1 (X) 50.89 
1 01 11.51 
1 01 32.14 

o,i 1 01 52.77 

I 02 13.39 
1 02 34.02 
I 02 54.65 

I 0.1 15.27 

0,1 i 03 35.90 

I 03 56.53 
I 04 17.15 
I 0.| 37.;8 
I 04 58.40 

0,1 1 05 19.03 

I 05 39.66 
I 06 00.28 
I 06 20.91 
I 06 4 1 . 54 

0,1 1 07 cw, 16 

1 07 22.79 
1 07 43.42 
r 08 04.04 
1 08 24.67 

o,t i 08 45.30 


1 77 





Circular Functions. 



u 

sin u 

<0 F 0 ' 

cos u 

0.0200 

0.02000 

10,0 

0.999S0 

.0201 

.02010 


•99980 

.0202 

. 02020 


.99980 

.0203 

.02030 


.99979 

.0204 

.02040 


•99979 

0.0205 

0.02050 

10,0 

0.99979 

.0206 

.02050 


.99979 

.0207 

.02070 


.99979 

.0203 

.02080 


.99978 

.0209 

.02090 


.99978 

0.0210 

0.02100 

10,0 

0.99978 

.0211 

.02110 


.99978 

.0212 

.02120 


.99978 

.0213 

.02130 


.99977 

.0214 

.02140 


.99977 

0.0215 

0.02150 

10,0 

0.99977 

.0216 

.02160 


.99977 

.0217 

.02170 


.99976 

.0218 

.02180 


.99976 

.0219 

.02190 


.99976 

0.0220 

0.02200 

10,0 

0.99976 

.0221 

.02210 


.99976 

.0222 

.02220 


.99975 

.0223 

.02230 


.99975 

.0224 

.02240 


.99975 

0.0225 

0.02250 

10,0 

0.99975 

.0226 

.022(50 


.99974 

,0227 

.02270 


.99974 

.0228 

.02280 


.99974 

.0229 

.02290 


.99974 

0.0230 

0.02300 

10,0 

0.99974 

.0231 

.02310 


.99973 

.0232 

.02320 


.99973 

.0233 

.02330 


.99973 

.0234 

.02340 


.99973 

0.0235 

0.02350 

10,0 

0.99972 

.0236 

.02360 


.99972 

.0237 

.02370 


.99972 

.0238 

.02380 


.99972 

.0239 

.02390 


.99971 

0.0240 

0.02400 

10,0 

0.99971 

.0241 

.02410 


.99971 

.0242 

.02420 


.99971 

.0243 

.02430 


.99970 

.0244 

.O244O 


.99970 

0.0245 

0.02450 

10,0 

0.99970 

.0246 

.02460 


.99970 

.0247 

.02470 


.99969 

.0248 

.02480 


.99969 

.0249 

.02490 


.99969 

0.0250 

0.02500 

10,0 

0.99969 


|SB 

m F</ 

cosii iu 


8.30100 

.30317 

.30532 

.30747 

.30960 

8. 31172 
.31384 
.31594 
.31803 

.32012 

8.32219 

.32425 

.32630 

.32835 

.33038 

8.33241 

•33442 

•33^43 

.33842 

.34041 

8.34239 

.34436 

.34032 

.34827 

.35021 

8.35215 

.35407 

•35599 

•35790 

.3598o 

8.36169 

.36357 

.36545 

.36732 

.36918 

8.37103 

.37287 

.37471 

.37654 

.37836 

8.38017 

.38198 

.38377 

.38556 

.38735 

8.3S912 

.39089 

•39265 

.39441 

.39615 


217,1 19-99991 
2 


211.8 9-99991 

210.8 .99991 

209.8 .99991 

208.8 .99991 

207.8 .99991 

206.8 9.99990 

205.8 

204.8 

203.9 

202.9 

202.0 | 9.99990 

201.0 
200,1 

199.2 

198.3 

197.4 I 9.99989 

J96.5 


8.39789 


I 08 45.30 
I 09 05.92 
I 09 26.5S 
I og 47. 18 
1 10 07.80 

1 10 28.43 
i 10 49.06 
1 n 09. 63 
1 11 30.31 
1 n 50.93 

1 12 11.56 
1 12 32. 19 
1 12 52.81 

1 13 13.44 

1 13 34.07 

1 13 54.69 
1 14 15-32 
1 14 35.95 
1 14 56.57 
1 15 17.20 

1 15 37.83 
1 15 58.45 
1 16 19.08 
1 16 39.71 
r 17 00.33 

1 17 20.96 

1 17 41.58 

I l8 02.31 

I l8 22.84 

I l8 43.46 

I ip 04.09 

I 19 24.72 

I 19 45.34 

I 20 05.97 

I 20 26.60 

I 20 47.22 
l 21 07.85 
r 21 28.48 
1 21 49.10 
1 22 og. 73 

1 22 30.36 
1 22 50.98 
1 23 11. 81 
1 23 32.23 
1 23 52.86 

1 24 13.49 
1 24 34.11 

1 24 54.74 
1 25 15.37 
1 25 35.99 

1 25 56.62 


F 0 ' Iod- 
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Circular Functions. 


11 

sin 11 

w Fo' 

cos u 

“ Fo’ 

log sin u 

« Fu' 

log cos 11 

M Fo' 

11 

0.0250 

0.02500 

10,0 

0.99969 

0,2 

8.39789 

173,7 

9.99986 

0,1 

1 °25 5 6.62 

.0251 

.02510 


.99969 

o ,3 

. 39963 ' 

173,0 

.99986 


1 26 37.23 

.0252 

.02520 


.99968 


.40135 

172,3 

.99986 


1 26 37.87 

.0253 

.02530 


.99968 


.40307 

171,6 

.99986 


1 26 58.50 

.0254 

.02540 


.99968 


.40479 

170,9 

.99986 


1 27 19.13 

0.0255 

0.02550 

10,0 

0.99967 

o ,3 

8.40649 

170,3 

9.99986 

0,1 

1 27 39-75 

.0256 

.02560 


.99967 


.40819 

169,6 

.99986 


1 28 00.38 

.0257 

.02570 


.99967 


.40989 

168,9 

.99986 


1 28 21.01 

.0258 

.02580 


.9 9967 


• 4 H 57 

168,3 

.99986 


1 28 41 . 63 

.0259 

.02590 


.99966 


.41325 

167,6 

.99985 


1 29 02.26 

0.0260 

0 . 02600 

10,0 

0.99966 

o ,3 

8.41492 

167,0 

9.999S5 

0,1 

1 29 22.88 

.0261 

.02610 


.99966 


.41659 

166,4 

.99985 


1 29 43-51 

.02 62 

. 02620 


.99966 


.41825 

165,7 

.99985 


I 30 04.14 

.O263 

.02630 


.99965 


.41991 

165,1 

.999S5 


1 30 24.76 

.0264 

.02640 


.99965 


.42155 

164,5 

• 99985 


1 30 45-39 

0.0265 

0.02650 

10,0 

0.99965 

o ,3 

8.42320 

163,8 

9-99985 

0,1 

1 31 06.02 

.0266 

.02660 


.99965 


.42483 

163,2 

.99985 


1 31 26.64 

.0267 

.02670 


.99964 


.42646 

162,6 

.99985 


1 31 47-27 

.0268 

.02680 


.99964 


.42808 

162,0 

.99984 


1 32 07.00 

.0269 

.02690 


.99964 


.42970 

l6l,4 

.99984 


1 32 28.52 

0.0270 

0.02700 

10,0 

0.99964 

o ,3 

8.43131 

l60,8 

9.99984 

0,1 

1 32 49-15 

.0271 

.02710 


.99963 


.43292 

160,2 

• 9998-1 


1 33 09.78 

.0272 

.02720 


.99963 


•43452 

159,6 

. 999 S 4 


1 33 30.40 

.0273 

.02730 


.99963 


. 436 n 

159.0 

.99984 


1 33 51.03 

.0274 

.02740 


.99962 


.43770 

158,5 

.99984 


1 34 11.66 

0.0275 

0.02750 

10,0 

0.99962 

0,3 

8.43928 

157,9 

9.99984 

0,1 

1 34 32.28 

.0276 

.02760 


.99962 


.44085 

157,3 

.99983 


1 34 52 .pl 

.0277 

.02770 


.99962 


.44242 

156,7 

.99983 


1 35 13.54 

.0278 

.02780 


.99961 


• 44399 

156,2 

•99983 


1 35 34 - 16 

.0279 

.02790 


.99961 


•44555 

155,6 

•99983 


1 35 54-79 

0.0280 

0.02800 

10,0 

0.99961 

o ,3 

8.44710 

I 55 ,i 

9.99983 

0,1 

1 36 15-41 

.0281 

.02810 


.99961 


.44865 

154,5 

•99983 


1 36 36.04 

.0282 

.02820 


.90960 


.45019 

154,0 

.99983 


1 36 56.67 

. 0283 

.02830 


.99960 


.45173 

153.4 

.99983 


1 37 17.29 

.028-1 

.02840 


.99960 


.45326 

152,9 

.99982 


1 37 37-92 

O.O285 

0.02850 

10,0 

0.99959 

o ,3 

8.45479 

152,3 

9.99982 

0,1 

1 37 58.55 

.0286 

.02860 


.99959 


.45631 

151,8 

.99982 


1 38 19-17 

.0287 

.02870 


.09959 


.45782 

I 5 i ,3 

.99982 


1 38 39-80 

.0288 

.02880 


■99959 


•45933 

150,8 

.99982 


1 39 00.43 

,0289 

.02890 


.99958 


.46084 

150,2 

.99982 


l 39 21.05 

0.02Q0 

0.02900 

10,0 

0.99958 

0,3 

8.46234 

149.7 

9.99982 

0,1 

1 39 41.68 

.0291 

.02910 


.99958 


.46383 

149,2 

.99982 


1 40 02.31 

.0292 

.02920 


■99957 


.46532 

148,7 

.99981 


1 40 22.93 

.0293 

.02930 


•99957 


.46681 

148,2 

.99981 


I 40 43 • 56 

.0294 

.02940 


■99957 


.46828 

147,7 

.99981 


1 41 04.19 

0.0295 

0.02950 

10,0 

0.99956 

0,3 

8.46976 

147,2 

9.99981 

0,1 

I 41 24.81 

.0296 

.02960 


.99956 


.47123 

146,7 

.99981 


I 41 45.44 

.0297 

.02970 


.99956 


.47269 

146,2 

.99981 


, I 42 06.06 

.0298 

.02980 


.99956 


•47415 

145,7 

.99981 


I 42 26.69 

.0299 

.02990 


•99955 


.47561 

145.2 

.99981 


1 42 47.32 

0.0300 

0.03000 

10,0 

0.99955 

0,3 

8.47706 

144,7 

9.99980 

0,1 

i 43 07.94 

U 

-1 slnh in 

to Fo' 

oos h iii 

« Fo' 

Has 

“ Fo' 

log cosh iii 

<0 Fo' 

11 
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Circular Functions. 



0.0300 0.03000 io.o 0.99955 

.0301 .03010 .99955 

.0302 .03020 -99954 

.0303 .03030 .99954 

.0304 .03040 .99954 

0.0305 0.03050 10,0 0.99953 

.0306 .03060 .99953 

.0307 .03070 .99953 

.0308 .030S0 .99953 

.0309 .03090 .99952 

0.0310 0.03100 io,o 0.99952 
.0311 .03109 .99952 

.0312 .03119 -9995* 

.0313 .03129 .99951 

.0314 .03139 .99951 

0.0315 0.03149 10,0 0.99950 
.0316 - .03159 .99950 

.0317 .03169 .99950 

.0318 .03179 .99949 

.0319 .03189 .99949 


0.0320 0.03199 
.0321 .03209 


0.0325 0.03249 
.0326 .03259 

.0327 .03269 

.0328 .03279 

.0329 .03289 

0.0330 0.03299 
•0331 .03309 

.0332 .03319 

•0333 -03329 

•0334 .03339 

0.0335 0.03349 
•0336 .03359 

•0337 .03369 

.0338 .03379 

•0339 .03389 

0.0340 0.03399 
.0341 .03409 

.0342 .03419 

•0343 .03429 

.0344 .03439 

0.0345 0.03449 
,0346 .03459 

•0347 .03469 

.0348 .03479 

•0349 .03489 


10,0 0.99949 
.99948 
.99948 
.99948 
•99948 

10,0 0.99947 
.99947 
.99947 
.99946 
.99946 

10,0 0.99946 

.99945 

.99945 

.99945 

.99944 

10,0 0.99944 
.99944 

■99943 
•99943 
• 95943 

10,0 0.99942 
.99942 
.99942 
.99941 

.99941 

ro,o 0.99940 
.99940 

•99940 
.99939 
•99939 


0.0350 0.03499 10,0 0.99939 


u -I sinh lu w Fo' cosh !u 


Smithsonian Tables 





















Circular Functions. 



II 

Kill II 

... F,.' 

Cim II 

F,,' 

lou Sill 11 

w Fo' 

Ion COS II 

w F u ' 

11 

0 . 0.150 

0.05.100 

10,0 

( >.00050 

0.5 

X..S- 150 X 

15 - 1.0 

0-00075 

0,2 

2 00 10-27 

.0351 

.03500 


.0005X 

0.1 

•54542 

155,7 

•00075 


2 (K) 50 . X<) 

■ <M 5 “ 

.05510 


■OOO5X 


. 510-15 

155,5 

•99973 


2 01 00.52 

.0353 

.03520 


• 0005 X 


• 5 -I 70 X 

155,0 

• <)0075 


2 or 21 . 15 

.*’354 

•05550 


.90937 


• 5-lXoi 

122,6 

•00073 


2 01 41-77 

o.<U5f> 

0.055.(0 

10,0 

o.<n )057 

0.1 

X. 55 <>i.| 

152,3 

9 • 99973 

0,2 

2 02 02.40 

.o.t.'i'i 

.05550 


.‘*)037 


.5515O 

121,1) 

•99975 


2 02 25.05 

.<U 5 / 

.055(10 


.0’/ >5(i 


• 55 . 85 « 

121,0 

• 000/5 


2 02 43.65 

.0358 

.05570 


. 0 <) 05 '' 


.55570 

1 - 81.5 

•000/2 


2 05 04,28 

• <M 50 

.055X0 


.*)<)03<l 


.55500 

1 20,1) 

•00072 


2 03 24.*jl 

0.0360 

0.05500 

10,0 

o .')')')55 

0.1 

x. 55X51 

120,6 

0.00075 

0,2 

2 03 45-53 

.05(11 

.05(100 


.'//WS 


• 557-11 

120,5 

• 00072 


2 t).| 0(i.l6 

.05(1.! 

.05010 


.'/.'Ml 


. 55 X 01 

1 10,0 

.00072 


2 04 2 ( 1.79 

• <M (»5 

.05(1.0 


.00034 


. 550 Xi 

1 10,6 

• 0007 I 


2 04 47-11 


.<),{( ’50 


• OOO.M 


.50101 

1 Hl .5 

•00071 


2 05 (>8.04 

0.0505 

<i.o 5 (M 0 

10,0 

o.'/zMa 

0.1 

8.56220 

1 ix.o 

0 - 0007 I 

0,2 

2 05 28.67 

.05(10 

.03659 


. 00055 


. 5055 X 

1 iX,<i 

• 0007 ' 


2 05 49.29 

.05C/ 

.05(100 


.00055 


• 50-157 

1 iX,5 

•00071 


2 0(> 01). <)2 

.050M 

.05070 


. 0 ') 05 .! 


.50575 

1 lX,o 

. 0 () 07 I 


2 06 30.54 

.<M< «.) 

.05(1X0 


. 0005 -i 


. 5 (»(>«J 5 

117,0 

•99970 


2 <)() 51.17 

O.05 VO 

0.051 ”>o 

10,0 

O.<) 0<)55 

0,1 

X. 5(1X10 

H 7.5 

O.OO070 

0,2 
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Circular Functions, 
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Circular Functions. 
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.057.1 

.057-1 

0.0575 

.0570 

.0577 

.0576 

.0570 

0.0560 

.0581 

.058.1 

.056.1 

.0561 

0.0565 

.0566 

.0567 

.0566 

.0561; 

0 . 057* 
.0501 
.050.! 
.050.1 
.05111 

0.0505 

.051/1 

.(>507 

.0506 

■0569 


0.05-107 

.05507 
1 .05517 
.055.17 

• 055.V7 

0.05517 

■05557 

.055O7 

.05577 

.05567 

0.05597 
. 1 >5< h yj 

.05017 

.056.57 

.05057 

0.056.17 
.05057 
,05! >07 
.05677 

• 051*67 

0.05(07 

.05707 

.05717 

.057-17 

.<•57.17 

0.05717 

.05757 

.<15707 

•05777 

.05767 

0.05797 

.05607 

. < 156 1 7 
.056.7 
■0.56.7 

0.05617 

.05657 

,056(17 

.05677 

.(*5667 

0.05697 

.059(17 

.05917 

.059^7 

."59.17 

0.059.16 
.05951*! 
, 057 /' ! 
.05976. 
.051/16 


10,0 O.OD&IO 

.<*>848 

.<19648 

.'XxS-17 

.7*6.17 

10.0 0.09H46 

.'Xj6,|5 

.7*6 15 
.7*8.|.| 
.9761.1 

10.0 0.00843 

.<7*8.|3 

• 7*8.|5 
.<*0842 
•9' *6.H 

10.0 0 . 7 /I 10 

•1*1*6-10 

. 7 * 6.19 

.<7*830 

.7*6,16 

10.0 0.7*656 

•7*6.17 

•7*8,19 

.7*6.16 

• 7*8.15 

10.0 <>.006.15 

.7 >6.1. | 
.7 All 
•7*6,1.! 
■ 7*6.1..’ 

m,o 0.7 AM 

.07831 

.97651 

.976.10 

.<7.6,10 

10.0 0.7*829 

.7*828 

,1*9826 

.7*827 

.<**827 

10,0 0.7)S.!(i 
.7*825 
.7*855 
.7*8.'.| 
-7;6.!.l 

ro.o 0.7)65.1 
.7>6.!5 
.7>6j5 

.7)65! 

.77651 


6.7-17*/) 

■ 7-167.1 
•7-1951 
. 7505.6 
.75105 

6. 751.65 
.755.56 

• 75 . 1 . 15 1 

• 75-ln 

• 75-166 

8.75564 


0.057/* io.o 0.7*620 


76.9 9. 77916 

76.7 -7*91-1 
76/* • 9993*1 
76,5 .m 

76.3 -77*13 

76.5 9.77*33 

76.0 .7*933 

77.'* .77*33 

77.7 . 7*935 

77/' .77*35 

77.5 9.77*35 

77.3 . 77*35 

77.5 .7*931 

77.1 ,<XWH 

7(i.9 .77*31 

76. 6 9.77*3i 

76,6 .99930 

7<>,5 .7*930 

79,-1 .7*930 

79.5 .97*30 

76.1 <J.97*5<* 

79.0 . 7*959 

75.6 . 7*959 

75.7 .7*959 

75/> .7*956 

75.1 9.7*95<6 

75.3 6*7*56 

75.5 .7*1*56 

75.1 .77*57 

7-1,9 .97*57 

7-1.6 9.77*57 
7*1.7 .77*57 

7-1,5 .‘*7*59 

7-1, -1 -7*959 

7.1.3 -7*959 

7.1.5 9-77*56 

7.1.0 .99955 

71.9 .7*955 

71.6 .<77*55 

73.6 .<77*55 

73.5 9 . 77 * 5-1 

73.-! .77*5.1 

71.1 -77*5-1 

71.5 .77*5-1 

73.0 . 77*53 

75, <* 9.7*923 

75.6 -77*53 


75,3 9 .<77*25 


3 oy 0-1-59 
3 09 55.19 
3 09 45.82 
3 10 06.44 
3 10 27.07 

3 10 47.70 
3 11 08.32 
3 11 28.95 
3 11 49.56 
3 12 10.20 

3 15 30.83 
3 15 51.46 
3 13 12.08 
3 13 35.71 
3 13 53.34 

3 14 13.96 
3 '4 34.59 
3 14 55.21 
3 15 15.84 
3 15 36.47 

3 15 57-09 
3 16 17.75 
3 16 36.35 
3 16 5«.97 
3 17 «9.6o 

3 17 40.53 
3 16 1x1.85 
3 18 21.48 
3 18 42.II 
3 19 02.73 

3 19 23.36 
3 19 43-7J 
3 20 04.61 
3 50 25.24 
3 20 45-6(1 

3 21 06.49 
3 21 27.12 
3 21 47.74 
3 22 08,37 
3 22 29.00 

3 22 49.62 
3 23 10.55 
3 23 30.88 
3 23 51.50 
3 24 12.13 

3 24 32.76 
3 24 51.36 
3 25 14.01 
3 25 31.6.1 
3 25 55.26 

3 26 15.69 
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Circular Functions. 



0.0600 0.05996 
.0601 .06006 

.0602 .06016 

.0603 .06026 

.0604 .06036 

o . 0605 0 . 06046 
.0606 . 06056 

. 0607 . 06066 

. 0608 . 06076 


0.0610 0.06096 
.0611 .06106 

.0612 .06116 

.0613 .06126 

.0614 .06136 

0.0615 0.06146 
.0616 .06156 

,0617 .06166 

.0618 .06176 

.0619 .06186 

0.0620 0.06196 
.0621 .06206 

.0622 .06216 

.0623 .06226 

.0624 .06236 

0.0625 0.06246 
.0626 .06256 

.0627 .06266 

.0628 .06276 

.0629 .06286 

0.0630 0.06296 
.0631 .06306 

.0632 .06316 

.0633 .06326 

• 0634 .06336 

0.0635 0.06346 
.0636 .06356 

,0637 .06366 

.0638 .06376 

.0639 .06386 

0.0640 0.06396 
.0641 .06406 

.0642 .06416 

.0643 .06426 

.0644 .06436 

0.0645 0.06446 
.0646 .06456 

.06.47 .06465 

.0648 .06475 

.0649 .06485 

0.0650 0.06495 ' 



0.99S17 

.99816 

.99816 

.99815 

.99815 

0.99814 

.99813 

.99813 

.99812 

.99812 

o.9o8ir 

.99810 

.99810 

.99809 

.99808 

0.99808 

.99807 

.99807 

.99806 

.99805 

0.99805 

.99804 

.99804 

.99803 

.99802 

0.99802 

.99801 

.99S00 

.99800 

.99799 

0.99798 

.99798 

•99797 

■99797 

.99796 

0.99795 

■99795 

.99794 

■99793 

■99793 

0.99792 

.99791 

•99791 

.99790 

.997S9 

0.99789 


8.77789 

.77861 

•77933 

.78005 

.78077 

8.78149 
.78221 
. 78292 

•78364 

.78435 

8.78506 

.78577 

.78648 

.78719 

.78/90 

8.7S860 

.78931 

•790or 

.79071 

.79141 

8.79211 
.79281 
•79351 
.79421 
. 79490 

8 . 79560 
.79629 
.79698 
.79767 
. 79836 


o,6 8.79905 

•79974 
.80043 
.80111 
.80180 

0,6 8.80248 
.80316 
.80385 
.80453 
.80521 

8.80588 
.80656 
.80724 
.80791 
.80859 

S. 80926 
.80993 
.81060 
.81127 
.81194 

8. S 1261 


I 


72,3 9-99922 


71.7 9.99920 

71,6 .99920 

71.5 .99920 

71.3 -99920 

71.2 .99919 

7M 9-99919 

71.0 .99919 

70,9 - 99919 

70.8 .99918 

70.6 .99918 

70.5 9.99918 

70.4 .99918 

70.3 .99917 

70.2 .99917 

70.1 .99917 

70.0 9.99916 

69.8 .99916 

69.7 .09916 

69.6 .99916 

69.5 •999*5 

69.4 9.999I5 

69.3 . 99915 

69.2 .99915 

69.1 .999*4 

69.0 .99914 

68.8 9.99914 

68.7 .99913 

68.6 .999 r 3 

68.5 .99913 

68.4 .99913 

68.3 9-99912 

68.2 .99912 

68.1 ,99912 

68.0 .99912 

67.9 .99911 

67.8 9-99911 

67.7 - 999II 

67.6 .99910 

67.4 .99910 

67.3 . 99910 

67.2 9.99910 

67.1 .99909 

67,0 .99909 

66.9 .99909 

66.8 .99908 

66.7 9.99908 


0,3 3 26 15.89 

3 26 36.5 r 
3 26 57. 14 
3 27 17.77 
3 27 38.39 

o,3 3 27 59.02 

3 28 19.65 
3 28 40.27 
3 29 00.90 
3 29 21.53 

o,3 32942.15 

3 30 02.78 
3 30 23.41 

3 30 44-03 

3 31 04.66 

o,3 3 31 25.29 

3 31 45.91 

3 32 06.54 

3 32 27.17 

3 32 47.79 

0,3 3 33 08.42 

3 33 29.04 

3 33 49.67 

3 34 10.30 

3 34 30.92 

0,3 3 34 51.55 

3 35 12.18 

3 35 32.80 

3 35 53-43 

3 36 14.06 

o,3 3 36 34-68 

3 36 55-31 
3 37 15.94 
3 37 36.56 
3 37 57-19 

0,3 3 38 17.82 

3 38 38.44 
3 38 59-07 
3 39 19.69 
3 39 40.32 

0,3 3 40 00.95 

3 40 21.57 
3 40 42.20 
3 41 02.83 
3 41 23.45 

0,3 3 41 44.08 

3 42 04.71 

3 42 25.33 
3 42 45.96 
3 43 06.59 

0,3 3 43 27.21 


logcoshFu w Fo' 
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Circular Functions, 


loa C 08 II w Fu' 


n. 0050 
.<>(>.11 
.0(1.12 

• Of < 5.1 
.of > 5-1 

O.Ofi.l'l 
.of >;;(> 
. 00.17 

. i >( i;;8 

.of 150 

O.OOfXI 

.ofKu 

.(Kill.! 

.OfXi.l 

.O-'ifM 

o. of if >5 
, < K rf K 1 
, ( K K )’/ 
.DOOM 
.OIKkj 

0.0070 
.of 1/1 
.Of >72 

■ Ofl/.l 

■ <><'74 

O.lXi/,1 

• Oft/ft 

.0077 
.0078 
.of 17*1 

0.0(180 
.kKiMi 
.Of iff,! 
,oft8.i 
.(Kiff l 

o , f X kS;; 
.OliMfi 

■ of iff/ 
.of .MM 
.0OS9 

0.0<XX> 

.<« x; 1 
.fXx).! 
.<«M),l 
. <Xhj| 

o. o<x>,1 
,(Xx/i 
,(Khi7 
, Of h jM 

.Ofxx,) 


o.of'l'Mi 

.ofiSofi 

.Of\1l.1 

• of >125 

■ * if >;!,{;> 
o.nft;;.|,i 

.oft, 1.1.1 

.< i(> 5 < »,1 

.Ofl.'i 7 ,'i 

.oft,i8<; 

o.oftjSO.I 

. Of if X 1 ,'i 

. of if n .s 

.ofto.l.l 

0.(KKi.|'i 
, (If X 1,1,1 
.Of K K i*{ 

.oik >7;; ! 

.<XifiMl : 
1 

0,0<)(io<i 
.01170;; 
.of 171;; 
.of 17.;;; 
.Of'J'.ili 

0.0(17.1,1 

.Of> 75',1 

.Ofl/ft.l 

. 0 ( 177.1 

,Ofl 7 «;» 

O.Of !/«)*> 
.ofiMo.i 
.oi .Ml-;; 
.HUM,!.; 
.0(183.1 1 

o.ofhMji; 
.ol'M.1,1 , 
.ofiMfi.i 
.110871 
.of 188,1 

o . of kMi 
.O fxjO.I 
,oftoi.| 

,lllx>.!.| 

.ofxj.M 

n.ofx>.|.| 

.ofxj,1| 

. OfX)f),| 

.o(x> 7 ,| 
.<Xx)8 | 

O.OfxxM 


10.0 00)0770 

• '>077.1 
•<x>774 
•*x>7/4 
•>x>77.1 

10.0 o.<x)772 

. 0077 -: 

•0**771 

.«X)77o 

.00770 

10.0 O.OO/fw) 

.o')7f'»M 

.'I'l/fhM 

,IH)7<»/ 

,ix)7<xi 

10.0 n . < x >/<>'» 

.007(1.1 

.'X> 7<>4 

.007(1,1 

• ')*)7<i.l 

10.0 0.0*)7(o! 


U I " I slllll III I « Pu 


0.999<>8 

.<W>8 

.<XXX>8 

.<xxx>7 

■Ot)(K>7 

9.09907 

.<xx;of> 

.(/HKifi 

.<XK)<X> 

.<X.XX>(> 

0.0f)()05 
OXK.Xtf 
.<XJ<X >5 
.‘XXX >4 
• !X.XX >4 


9.*.xx.x>i o,.i 
.<XXX >4 
.</)‘K >3 
<>1.0 .<xxjo;i . 

<>1.8 -'Mm 

<> 4.7 9.OW02 0,3 

fi.j,fi .<XX.X >2 

ft. 1,5 .<)<XX >2 

ft I). I .1XXJ03 

<► 4.3 .99901 

('■It- <>.<XXX>I 0,3 

<14,1 .(XXX) I 

(• 1,1 .<X)'XX> 

f».j,o .(XXXX) 

<tf ,9 o.XXXX) 

fi.l.M ().<XXXK> 0,3 

< 1 . 1,7 .90899 

f 13,(1 oxxXix) 

fi. 1,5 .fX)M<X) 

<> 3.4 . 99898 

<> 3.3 <).'X)M()M 0,3 

<13,.! .'X>M()M 

(' 3.1 .'X>Mo 7 

f' 3.0 .<xxMo 7 

ft-W •f.XXMi )7 

f>.:,H 9.99897 0,3 

<i.!,S ,ix>M<Xi 

.(X)MiX» 

,ooM(/i 
.99895 


y.<x.)Rf)5 

.99895 

.90891 

.99804 

>99894 

9.99894 


lou cosh lu u Fu' 


3 43 27.2 r 
3 43 47.84 
3 44 08.47 
3 44 29.09 
3 44 I9.72 

3 45 f 0.34 
3 45 30.97 
3 45 5 i.fio 
3 4<i 1 2. 22 
3 4<> 32.85 

3 |ft 53.48 
3 47 11-10 
3 47 31-73 
3 47 55.3f» 
3 48 154X8 

3 48 3<>. ft 1 
3 48 57.24 
3 49 17.8() 
3 49 38.49 
3 49 59-12 

3 SO 19-74 
3 50 40.37 
.1 51 00.99 
3 51 2T.<>2 
3 51 42.25 

3 52 02.87 
3 .12 33.50 
3 .12 44.1.3 
3 53 04.7.I 
3 53 25.38 

3 53 4<> -oi 
3 54 oft-<>3 
3 54 27.2ft 
3 51 47-89 
3 55 0H.51 

3 55 29. 14 
3 55 49.77 
3 5<> TO. 39 
3 5ft 31.02 
3 5ft 5i.ftS 

3 57 12.27 
3 57 32.90 
3 57 53.52 
3 58 14.15 
3 58 34.78 

3 58 55-IO 
3 59 1 ft. (>3 
3 59 3ft. ftft 

3 59 57-28 

4 (X) 17.91 

4 (X) 38. 54 



Circular Functions. 


u 

sin u 

“ Fo' 

COS II 

0.0700 

0.06994 

10,0 

0.99755 

.0701 

.07004 


.99754 

.0702 

.07014 


•99754 

.0703 

.07024 


■99753 

.0704 

■07031 


•99752 

0.0705 

0.07044 

10,0 

0.99752 

.0706 

.07054 


•99751 

.0707 

.07064 


.99750 

.0708 

.07074 


.99749 

.0709 

.07084 


■99749 

0.0710 

0.07094 

10,0 

0.99748 

.07TT 

.07104 


■99747 

.0712 

.07114 


•99747 

.0713 

.07124 


.99746 

.0714 

•07134 


.99745 

0.0715 

0.07144 

10,0 

0.99744 

.0716 

.07154 


•99744 

.0717 

.07164 


■99743 

.0718 

.07174 


.99742 

.0719 

.07184 


.99742 

0.0720 

0.07194 

10,0 

0.99741 

.0721 

.07204 


.99740 

.0722 

.072F4 


.99739 

.0723 

.07224 


•99739 

.0724 

.07234 


.99738 

0.0725 

0.07244 

10,0 

0-99737 

.0726 

.07254 


.99737 

.0727 

.07264 


.99736 

.0728 

.07274 


•99735 

.0729 

.07284 


.99734 

0.0730 

0.07294 

10,0 

0.99734 

.0731 

.07303 


•99733 

.0732 

.07313 


• 9973 2 

•0 733 

.07323 


•99731 

•0734 

■07333 


.99731 

0.0735 

0.07343 

10,0 

0.99730 

.0736 

•07353 

• 

.99729 

.0737 

.07363 


.99729 

.0738 

-07373 


.99728 

-0739 

•07383 


•99727 

0.0740 

0.07393 

10,0 

0.99726 

.0741 

.07403 


.99726 

.0742 

.07413 


.99725 

.0743 

.07423 


.99724 

.0744 

.07433 


■99723 

0.0745 

0.07443 

10,0 

0.99723 

.0746 

.07453 


.99722 

.0747 

.07463 


.99721 

.0748 

.07473 


.99720 

• 0749 

.07483 


.99720 

0,0750 

O.07493 

10,0 

0.99719 


<*> Fo' log sin u w Fo' | log cos u 


7 8.84474 
.84536 
.84598 
.84660 
.84721 

0,7 8.84783 
.84844 

.84906 

.84967 

.85028 

0,7 8.85089 
.85150 
.85211 
.85272 
.85333 

8.85304 
.85454 
.85515 
.85575 

.85635 

8.85696 
.85756 
.85816 
.85876 
•85936 

8.85996 
.86056 
.86115 

.86175 

.85234 

8.86294 
.86353 
.86412 
.86472 

.86531 

0,7 8.86590 
.86649 
.86707 
.86766 
.86825 

0,7 8.86884 
.86942 
.87001 
.87059 

.87117 


8.87175 

.87234 

.87292 

.87350 

.87408 



61,9 9-99894 

61,9 .99893 

61.8 .99893 

61.7 .99893 

61.6 .99892 

61.5 9.99892 

61.4 .99892 

61.3 .99891 

61,2 .99891 

61.2 .99891 

61.1 9.99890 

61.0 .99890 

60.9 .99890 

60.8 .99890 

60.7 .99889 

60.6 9.99889 

60.6 .99889 

60.5 .99888 

60.4 .998SS 

60.3 .99888 

60.2 9.99887 

60.1 .99887 

60,0 .99887 

60.0 .99886 

59.9 -99886 

59.8 9.99886 0,3 

59.7 .99885 

59.6 .99885 

59.6 .99885 

59.5 .99884 

59.4 9.99884 0.3 

59.3 .99884 

59.2 .99S84 

59.1 .99883 

59.1 .99883 

59.0 9.99883 0,3 

58.9 .99882 

58.8 .99882 

58.7 .99882 

58,7 .99881 

58.6 9.99881 0,3 

58.5 .99881 

58.4 .99880 

58.3 .99880 

58,3 ; .99S80 

58.2 9.99879 0,3 

58.1 .99879 

58,0 .99879 

58,0 .99878 

57.9 .998;8 


0,7 8.87465 57,8 9.99878 


4 00 59- 16 
4 01 19-79 
4 oi 40.42 
4 02 01 .04 

4 02 21 .67 
4 02 42.30 
4 03 02.92 

4 03 23.55 

4 03 44.17 

4 04 04.80 
4 04 25.43 
4 04 46.05 
4 05 06.68 
4 05 27.31 

4 05 47.93 
4 06 08.56 
4 06 29.19 
4 06 49.81 
4 07 10.44 

4 07 31-07 
4 07 51.69 
4 08 12.32 
4 08 32.95 
4 08 53-57 

4 09 14.20 
4 09 34.82 

4 09 55-45 
4 10 16.08 
4 10 36.70 

4 10 57-33 
4 II 17.96 
4 n 38.58 
4 11 59- 2! 
4 12 19.84 

4 12 40,46 
4 13 01.09 
4 13 21.72 
4 13 42.34 
4 14 02.97 

4 14 23.60 
4 14 44-22 

4 15 04.85 
4 15 25.48 
4 15 46.10 

4 16 06.73 
4 16 27.35 
4 16 47.98 
4 17 08.61 
4 17 29.23 

4 17 49-86 
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0.0755 

0.0/513 

.0756 

■ (>755. 

.0757 

.07503 

.0758 

.0/573 

.0759 

.07583 

0.0760 

0.07503 


U.O/W} <1. (>/■.'< I.! 


u.o/oo o.i >789. 


cos ii « Fo' 


.00718 
•90717 
•907 >7 
.90716 

0.90715 

•00714 

.00713 

• 997 J 2 


0.99/1 1 

.90711 
•90710 
. 90/09 

0.99708 

■09/07 

■OO/OO 

.99705 

• W7<M 

O.W/O.I 

■09/03 

.90702 

• W/OI 
.'XJ/OI 

0.1)0700 

.OO'KJO 

.(jijTnS 

.<xK>)7 

o.oXx/i 

.‘XXhj.H 

.ixX «)4 

• 99<>93 

0,1)969.1 

.IJI/HJI 

.'XXiiXI 
.ijOO'Xi 
.<44 89 

o.ojOM 

.i;(,(^7 

.00<>K/ 

•ooitfii 

•wxWg 

0.99! >84 

.'tOl’Hj 

•OOffy 

.(XXhSj 

.jjytiHl 

0.99680 


coih In w F u * 


0,8 8.88040 

.Mo,,; 

• 8815,4 
.8Hjio 
.88267 

0,8 8.88324 

.88480 

.88437 

.88493 

.88550 

0.8 8.H8606 
.KHfiOj 
.88719 
.88775 
.88831 

<>.8 8.88887 

.88943 

.88008 

• to JUJU 
.8ot in 

o,8 8.80165 
,80221 
,89.176 
.80332 
.8938; 

<>,« 8,80442 
.89498 



4 17 49.86 
4 18 10.49 
4 J8 31,11 
4 18 51.74 
4 >9 1^-37 

4 19 32.99 
4 19 53.62 
4 20 14.25 

4 20 34.87 
4 20 55.50 

4 21 16.13 

4 21 36.75 
4 21 57.38 
4 22 18.00 
4 22 38.63 

4 22 59.26 
4 23 19.88 
4 23 40.51 
4 24 01 . 14 
4 24 21,70 

1 24 42.39 
4 25 03.02 
4 25 23,64 
4 25 44.27 
4 26 04.90 


4 26 46.15 
4 27 06.78 
4 27 27.40 
4 27 48.03 

4 28 08.65 
4 28 29.28 
4 28 49.91 
4 29 to. 53 
4 29 31.16 

4 29 51.79 
4 3° 12,41 
4 30 33.04 
4 30 53.67 
4 31 14.29 

4 31 34.92 
4 3i 55.55 
4 32 16.17 
4 32 36.80 
•1 32 57-43 

4 33 18.05 
4 33 38.68 
4 33 59.31 
4 34 19.93 
4 34 40.56 

4 35 01.18 













Circular Functions. 



0.0840 0.08390 
.0841 .08400 

.0842 .08410 

.0843 .08420 

.08430 

0.08440 

.08450 

.08460 
.08470 
.08480 

0.08490 


« Fo' 

COB U 

<0 Fo' 

10,0 

0,99680 

.99679 

.99679 

.99678 

.99677 

0,8 

10,0 

0.99676 

.99675 

.99675 

.99674 

.99673 

0,8 

10,0 

0.99672 

.99671 

.99671 

.99670 

.99669 

0,8 

10,0 

0.99668 

.99667 

.99666 

.99666 

.99665 

0,8 

10,0 

0 

0,8 

10,0 

0.99660 

0,8 

10,0 

10,0 

.99659 

.99658 

.99657 

.99657 

0.99656 

.99655 

.99654 

.99653 

.99652 

0.99652 

CO CO 

0 0' 


.99651 

.99650 

.99649 

.9964S 


10,0 

l-v in 

mil 

6 

0,8 

10,0 

0.99643 

.99642 

.99642 

.99641 

.99640 

0,8 

10,0 

0.99639 

o,8 

« Fo' 

cosh iu 

“ Fo' 


5i.9 

51.8 

51.8 . 

5i,7 .99847 

51,6 .99847 

51,6 9-99847 


51,3 9.99845 

51,2 .99844 

51,2 .99844 

51,1 .99844 

51,0 .99843 

'5i,o 9-99S43 


4 35 01.18 
4 35 2r,8i 
4 35 42.44 
4 36 03.06 
4 36 23.69 

4 36 44-32 
4 37 04.94 
4 37 25.57 
4 37 46.20 
4 38 06.82 

4 38 27.45 
4 38 48.08 
4 39 08.70 
4 39 29.33 
4 39 49-96 

4 40 10.58 
4 40 31.21 
4 40 51-83 
4 41 12.46 
4 4i 33-09 

4 41 53-71 
4 4 2 r 4-34 
4 42 34-97 
4 42 55-59 
4 43 16.22 

4 43 36.85 
4 43 57-47 

4 44 l8. TO 

4 44 38.73 
4 44 59-35 

4 45 I9.98 
4 45 40.6l 
4 46 01.23 
4 46 21.86 
4 46 42.48 

4 47 03.11 
4 47 23.74 
4 47 44.36 
4 48 04.99 
4 48 25.62 

4 48 46.24 
4 49 06.87 
4 49 27.. 50 
4 49 48.12 
4 50 08.75 

4 50 29.38 
4 50 50.00 
4 5i 10.63 
4 5r 31.26 
4 5i 51.88 

4 52 12.51 


Smithsonian Tables 
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Circular Functions. 



0.0850 o.o8,|u<> 


0.0855 

.0850 

.0857 

.0.858 

.0850 

0.08(10 

.ix 8 (n 

.08(1.! 

,08(13 

.<X%.| 

0.1x865 

.0S00 

.<x8(i/ 

.08(18 

.<x 8 (hj 


n. 08540 
. 08551 > 
.085(10 
ox 8 . 5 ( k ) 
.08579 

0,08580 

,0859) 

,<l8(l<XJ 

,1x86 11, 
.08(129 

O.08630 

.Oi8(t|i> 

,1x8(150 

.<i8(i(k> 

.08(1/0 


0,08/0 0.08(180 

.(t8/l .08(199 

.08/,! . < 18/1 X) 
.1x8/3 .08/10 

.08/. | .087-0 

0.08/5 o. 08/50 
.087(1 .1x87.10 

.0877 .08/50 

.(x8/8 .1x8/00 

.08/0 . 98779 

0.0880 o.o8/8<) 
.0881 ,<x8/<jo 

.088,! ,98,809 

.0.8,85 .98.819 

.0M.8 | .08, 8,!.8 

0.08.85 0,0,88 (M 
.08.8(1 .08,8 18 

.088/ .98,858 

.0888 .9880,8 

.98.89 .98,87,8 


0,9891 

.o8«ll 
.08-J.! 
■01808 
« 08 <) | 

0,9895 

.0896 

.0807 

.0,808 

.Ottjo 


0.08.8,88 

,98898 

.08908 

. 0.808 

.989.1,8 

0 , 08)88 
,1x8948 
.08058 
. 08 / x 8 
.1x8,78 


0.0900 1 00x8,8.81 



4 52 12.51 
4 52 33.14 
4 52 53-/6 
4 53 14.39 
4 53 35.01 

4 53 55 /).t 
4 54 16.27 
4 54 36.89 
4 54 57.52 
4 55 18.15 

4 55 3 B .77 
4 55 59-40 
4 56 20.0,1 
4 56 40.65 
4 57 01.28 

4 57 21.91 
4 57 42.53 
4 58 08. 16 
4 58 28-79 

4 58 44.41 

4 59 05.04 
4 59 25.66 

4 59 46.29 

5 00 06.92 
5 00 27.5/1 

5 00 48.17 
5 01 08,80 
5 01 29.42 
5 ot 50.05 
5 02 10.68 

5 02 31.30 
5 02 51.93 
5 03 12.56 
5 03 33.18 
5 03 53.81 

5 04 14.44 
5 04 35.06 
5 04 55.69 
5 05 16.31 
5 05 36.94 

5 05 57.57 
5 06 18. 19 
5 06 38.82 
5 06 59.45 
5 07 20.07 

5 07 40.70 
5 08 01.33 
5 08 21.95 
5 08 42. 58 
S 09 03.21 

5 09 23.83 


w Ft' looaoihlu m Fq' 








i Fo' cos u i w Fo' ; Ioq sin u 


0.0S9S8 

.08998 

.09008 

.09018 

.09028 

0.09038 

.09048 

.09058 

.0906S 

.09077 

0.09087 

.09097 

.09107 

.09117 

.09127 

0.09137 

.09147 

.09157 

.09167 

.09177 

0.09187 

.09197 

.09207 

.09217 

.09227 

0.09237 

.09247 

.09257 

.09267 

.09277 

0.09287 

.09297 

.09307 

.09316 

.09326 

0.09336 

.09346 

.09356 

.09366 

.09376 

0.09386 

.09396 

.09406 

.09416 

.09426 

0.09436 

.09446 

.09456 

.09466 

.09476 

0.09486 


0.99595 

•99594 

•99593 

•99593 

•99592 

0.99591 

.99590 

.99589 

.99588 

.99587 

0.99586 

.99585 

.99584 

.99584 

.99583 

0.995S2 

.99581 

.99580 

•99579 

.99578 

0.99577 

•99576 

•99575 

•99574 

•99573 

0.99572 

•99572 

•99571 

.99570 

.99569 

0.9956S 

.99567 

.99566 

.99565 

.99564 



0.99559 

.99558 

•99557 

.99556 

•99555 

0.99554 

•99553 

<99552 

.99551 

■99550 


8.95366 
. 954 U 
•95462 
•95510 
.95558 

8.95606 
.95653 
•95701 
•95749 
•95797 

0,9 8.95844 
.95892 
•95939 
.95987 

.96034 

8.960S1 
.96129 
.96176 
.96223 
.96270 

8.96317 
•96365 
.96412 
.96458 
.96505 

8.96552 
.96599 
.96646 
.96692 
.96739 

0,9 8.96786 
.96832 

.96879 

.96925 

.96972 

0,9 8.97018 
.97064 
.97110 
.97157 
.97203 

o.Q 8.97249 
.97295 
■57341 
.97387 
•97433 

0,9 8.97479 
.97524 
.97570 

.97616 

.97661 


48,1 9.99824 
48,1 .99823 

48,0 .99823 

48,0 .99823 

47.9 .99822 

47.9 9.99822 


47.6 9.99820 0,4 

47,5 .99820 

47.5 .99819 

47.4 -99819 

47.4 .99818 

47.3 9.998r8 0,4 

47.3 .99818 

47.2 .99817 

47.2 .99817 

47,1 .99816 

47.1 9.99816 0,4 

47,0 .99816 

47.0 .99815 

46,9 -99815 

46,9 .99814 

46,8 9.99814 0,4 

46.8 .99814 

46.7 .99813 

46.7 .99813 

46.6 .99812 

46,6 9,99812 0,4 

46.5 .99812 

46,5 .99811 

46.4 .99811 

46,4 .99810 

46.3 9.99SIO 0,4 

46,3 .99809 

46.2 .99809 

46,2 .99809 

46.1 .99808 

46,1 9.9980S 0,4 

46,0 .99807 

46.0 .99807 

45.0 .99807 

45.9 .99806 

45.8 9.99806 0,4 


0-99549 0,9 1 8.97707 4S,6 9.99804! 


5 09 23.83 
5 09 44 ■ 46 
5 10 05.09 
5 10 25.71 
5 10 46.34 

5 ir 06.96 

5 ir 27.59 
5 n 48.22 
5 12 08.8.1 
5 12 29.47 

S 12 50.10 
5 13 10.72 
5 13 31-35 
5 13 514)8 
5 14 12.60 

5 14 33.23 
S 14 53.86 
5 15 14.48 
5 15 35-11 
5 15 55.74 

5 16 16.36 
5.16 36.99 
5 16 57.62 
5 17 18.24 
5 17 38.87 

5 17 59.49 
5 18 20.12 
5 18 40.75 
5 19 01.37 
5 19 22.00 

5 19 42.63 
5 20 03.25 
5 20 23.88 
5 20 44.51 
5 21 05.13 

5 21 25.76 
5 21 46.39 
5 22 07.01 
5 22 27.64 
5 22 48.27 

5 23 08.89 
5 23 29.52 
5 23 so. 14 
5 24 10.77 
5 24 31,40 

5 24 52.02 
5 25 12.65 
5 25 33-28 
5 25 53-90 
5 26 14.53 

5 26 35.16 






















Circular Functions. 


fV lOQ C08 II iu Fy' 


0.(KJ, t i0 
.003 1 

.005 | 

,01J‘)0 

.0058 

.0030 

0.00<K> 

. 00(0 

.oof).! 

,00('.i 

.09O4 

0.0965 

.oofrfi 

.O'jli/' 

,o7>8 

.<H)0lJ 

0.00/0 

. 00/1 

OH)/.! 

.00/M 

. 00/0 

<MX )75 

. 00/0 

.00/7 

,ih)/M 

.00/0 

0.0980 

,<H)Sl 

.rnvM.! 

• OON.l 

•oo8| 

O.IHlH'i 

. 00 , 7 ) 

.0087 

.OOMM 

.tH>So 

0 . 07/1 

.01)01 

.<> 7)4 

. 07)3 

.O'/)! 

0 . 07)5 

,00’Xi 

• o 7 )/ 
. 07)8 

‘<mo 


o, oo.l.Vi 
.ix) |U<> 
.00506 

. (KJJ> l<) 

.oo,5-’0 

o.i 105.15 
.oofi-i 5 
.00555 
.<>05**5 
.o'),5/5 

0.09585 
.oo 5 ' )S 
.00O05 
.00015 
. o« )< u,5 

0,00055 

.oiKt.iS 

.00055 

,01X105 

.»«)0/5 

o.oo' 1S5 
.00:105 
.011/05 
.00/15 
.oo /.!5 

0.00/55 
.00/15 
• oo/.'il 

•007O4 
•00//. | 

0.00/S. 1 
.00/0,1 
.09804 
.07M14 
.<X)N.!,| 

O.OOS.M 

.ihAm 

.0085.1 

.oo'lo,) 

,07874 

0.00SM1 
.<>0.7), | 
." 7 XM 
.IH) 0 I,| 
. 000 .!. | 

o.<x )0,M 
•" 7)1 1 
.01)1)5.1 
. 07 ) 0,1 

-<>!>0/M 


10,1) 0.01)5; |0 

■ 7)348 
• 7)547 
.0054O 

• 005.15 

10.0 0.005.1. | 

• 005 - 1.1 
•1)051-! 
.01)51 1 
■ 0051 1 

10.0 0.00510 

•00550 
.00538 
• 7)537 
• 005 . 1 * • 

10,0 0.7)555 
.‘) ( )55 I 
•00555 
.o<) 55 .! 
• 005.11 

10,0 0.7)550 

. 7 ) 5 .!*) 
.7)528 
. 7 ) 5 .!/ 

■ 7 ) 5 .!<) 

10,0 o. 00555 

• 7 ) 5 *!. I 
.‘) 05-!5 

• 005 '!-! 
. 7)551 

10,11 0.00550 

. 7)510 
. 7 ) 5 1 H 
,0<).5I/ 
.7)510 

10.0 0.00515 

. 7 J 5 I,| 
. 7 ) 5 1 5 

.0051.! 

.00511 

10.0 <1.00510 

.00500 

.7)508 

• 7 ) 50 / 
. 7 ) 5<>0 

10.0 0.7)505 

• 7 ) 50.1 
.00505 
. 7 ) 5<>5 
. 7)501 


•15,<> ().7;8o.| <),.( 

•15,5 • 7)7)4 

•15,5 -7)7)4 

45-1 .99802 

•15, -I .99802 

•15.5 0.7)So2 0,4 

■15.5 -7)7)1 

45,2 .7)7)1 

45,-’ .yoTx) 

•15.1 .7)7)0 

•15,i i). 7)7)0 0,4 

■15,1 .7)77) 

•15.0 .7)700 

•15,0 .00/08 

44,9 .7)7!)8 

•II , 0 0.00707 0,4 

• 11.8 .70707 

<11.8 . 7)707 

4 1.7 . 7)700 

• 14,7 . 7)790 

•1-1,0 0.7)705 0,4 

•M,0 .99795 

•14,5 . 00705 

44,5 • 00794 

4-1. 1 .99791 

44.4 0.00705 0,4 

44,1 .00705 

44.5 .7)70- 

44.5 . 0970)3 

44 1- • 7)70-2 

44.4 0.7)701 0,4 

44,t .7)70! 

44,1 .7>7«X) 

•11.9 .7)77) 

44.0 .7)7*80 

■ 15.0 9.00789- 0,4 

45.0 .7)780 

45.0 .7)788 

45.8 .7)788 

45.8 .‘/)7«7 

45.7 0.7)787 0,4 

45.7 . 0078 *) 

45.0 .7)780 

45.0 .7)780 

45.5 .00785 

•15,5 9.7)78.5 0,4 

45,5 .7)784 

45.4 . 7)78.1 

45.4 . 7)785 

45.5 .09785 


5 “’0 55. rO 
5 *20 55.78 
5 127 16.41 
5 -27 57.04 
5 2 7 s/.(i(i 

5 28 18.29 
5 128 38.92 
5 -'8 59.54 . 
5 29 -’<). 1 7 ! 
5 29 40.79 

5 5<> 01 .42 
5 50 124.05 
5 50 42.O7 
5 51 05.50 
5 51 25.95 

S 51 44.55 
5 52 05.18 
5 52 25.81 
5 52 .|6.45 
5 55 07.06 

5 55 27.69 
5 55 48.51 
5 51 08.94 
5 54 2<).57 
5 54 50.19 

5 35 10.82 
5 35 31.45 
5 35 52.07 
5 56 12. 70 
5 36 33.32 

5 36 53.95 
5 37 14.58 
5 37 35-20 
5 37 55.85 
S 38 16.46 

S 38 37.08 
5 38 57-71 
5 39 18.34 
5 39 38.96 
5 39 59.59 

5 40 20.22 
5 40 40.84 
S 41 01-47 
5 41 22.10 
5 41 42.72 

5 42 03.35 
5 42 23.97 
5 42 44.60 
5 43 05.23 
5 43 25.85 


0.07x83 10,0 0.7)500 


Ulnhlii w P„' 


43.3 9.99782 0,4 5 43 46.48 


w F 0 ' logooslilul »» F</ 
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Circular Functions. 


K 


u sin u **Fo' i cos u 



0.9QSOO 

.99490 

.99480 

.99470 

.99460 


0.99449 

•99439 

.99428 

.99417 

.99407 


0.99396 

.99385 

•99373 

.99362 

•99351 


0.99339 

.99328 

.99316 

.99305 

.99293 


0.99281 

.99269 

•99257 

.99245 

.99232 


0.99220 

.99207 

.99195 

.99182 

.99169 


0.99156 

.99M3 

.99130 

.99H7 

.99104 


0.99090 

.99077 

.99063 

.99049 

.99036 


0.99022 

.99008 

.98993 

.98979 

.98965 


0.98951 

.98936 

.98921 

.98907 

.98892 


0.98877 


cosh lu 


w Fo' 

log sin u 

10,0 

8.99928 

10,1 

9.00358 

10,2 

.00785 

io,3 

.01207 

10,4 

.01625 

10,5 

9.02039 

10,6 

.02449 

io,7 

.02855 

10,8 

.03258 

10,9 

.03657 

11,0 

9.04052 

11, 1 

• 04443 

11,2 

.04831 

ii,3 

.05215 

11,4 

.05596 

ll,5 

9.05974 

u,6 

.06348 

n,7 

.06719 

11,8 

.07087 

11,9 

.07452 

12,0 

9.07814 

12,1 

.08173 

12,2 

.08528 

12,3 

.08881 

12,4 

.09231 

12,5 

9.09578 

12,6 

.09922 

12,7 

. 10264 

12,8 

. 10602 

12,9 

. IO938 

13,0 

9. I 1272 

13,1 

.11603 

13,2 

.11931 

13,3 

. 12257 

13,4 

.12580 

13,5 

9. I290I 

13,6 

. 13220 

•3,7 

• 13536 

13,8 

. 13850 

13,9 

. 14162 

14,0 

9.14471 

14,1 

• 14778 

14,2 

.15083 

14,3 

• 15385 

14,4 

.15686 

14,4 

9- 15985 

14,5 

. 16281 

14,6 

• 16575 

14,7 

.16868 

14,8 

.171S8 

14,9 

9- 17446 

a 



w Fo' 


432.8 

428.5 
424,3 
420,2 

416.1 

412.1 

408.2 

404.3 

400.6 

396.9 


393.2 

389.6 

386.1 

382.7 

379.3 

376.0 

372.7 

369.5 

366.3 

363.2 

360.2 

357.2 

354.2 

351.3 

348.4 

345.6 
342,9 

340.1 

337.4 

334.8 

332.2 

329.6 

327.1 

324.6 

322.2 

319.7 

317.4 

315.0 

312.7 

310.4 

308.2 

306.0 

303.8 
301,6 

299.5 

297,4 

295.3 

293.3 

291.3 

289.3 

28714 


w Fo' 


log cos 11 



9.99782 

4,4 

5 43 46.48 

.99778 

4,4 

5 47 12.75 

.99774 

4,4 

5 50 39.oi 

.99769 

4,5 

5 54 05.28 

.99765 

4,5 

5 57 31.54 

9.99760 

4,6 

6 00 57.8o 

.99756 

4,6 

6 04 24.07 

.99751 


6 07 50-33 

.99746 


6 11 t6.6o 

.99741 


6 14 42.86 

9-99737 


6 18 09. 13 

.99732 


6 21 35-39 

.99727 


6 25 01.66 

.99722 


6 28 27.92 

.99717 


6 31 54.19 


5,o 

6 35 20.45 

.99707 

5.1 

6 38 46.72 

.99702 

5,i 

6 42 12.98 

.99697 

5,i 

6 45 39.25 

.99692 

5,2 

6 49 05.51 

9.99687 

5,2 

6 52 31.78 

.99681 

5,3 

6 55 58.04 

.99676 

5.3 

6 59 24.31 

.99671 

5,4 

7 02 50.57 

.9966s 

5,4 

7 06 16.84 

g. 99660 

5,5 

7 09 43-10 

.99654 

5,5 

7 13 09.37 

.99649 

5,5 

7 16 35.63 

.99643 

5,6 

7 20 or .90 

.99638 

5,6 

7 23 28.16 

9.99632 

5,7 

7 26 54.42 

.99626 

5,7 

7 30 20. Og 

.99621 

5,8 

7 33 46.95 

.99615 

5,8 

7 37 13.22 

.99609 

5,9 

7 40 39.<l8 

9.99603 

5,9 

7 44 05.75 

•99597 

5,9 

7 47 32.01 

•99591 

6,0 

7 50 58.28 

.99585 

6,0 

7 54 24.54 

•99579 

6,i 

7 57 5o.8l 

9-99573 

6,1 

8 01 17.07 

.99567 

6,2 

8 04 43.34. 

.99561 

6,2 

8 08 09.60 

•99554 

6,3 

8 11 35.87 

.99548 

6,3 

8 15 02.13 

9.99542 

6,3 

8 18 28.40 

•99535 

6,4 

8 21 54,66 

.99529 

6,4 

8 25 20.93 

.99523 

6,5 

8 28 47.19 

.99516 

6,5 

8 32 13.46 

9.99510 

6,6 

8 35 39.72 

log cosh iu 

« Fo' 

u 
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Circular Functions. 



oH,H 0.088m 


0 . 1 ) 872,1 


0. i Ho |o. 1700.1 
. iHi ' 


o.ioo I o. ifWHfi 
.101 


o.ios | o . 10.177 
. ioO 



15.4 t O. 1 HH 50 

• IOI.{(> 
. 19411 
. 0)685 

• M> 95 / 


9.20227 

•20405 

.-•07(11 

.-•!<>.!() 

. 2 I 2 <X) 

9 . 2 1 55 1 
.21811 
.221170 
. 2 2 . 1 26 
.22582 


0.22836 

.2308H 

.23338 
••mshh 
.iS.lH.lfi 

1 7.4 I O.J40S2 


17.0 0. 25202 

1 K,o ..!S 5 . 1 o 

iH.i .25707 

lH,2 ..’(lOOJ 

lH,.l .26236 

lH,.| ().2(i,|(K) 

1 8.5 ..10701 

1 8.6 .,*(> 9,11 

1H.7 .271(10 

IH.H . 27.587 



6,6 

8 35 39.72 

0,6 

8 39 05.99 

6,7 

8 42 32.25 

6,7 

8 45 58.52 

6,7 

8 49 24.78 

6,8 

8 52 51.04 

6,8 

8 56 17.31 

6,9 

8 59 43.57 

6,9 

9 03 09.84 

7 ,o 

9 06 36. to 

7 ,o 

9 10 02.37 

7 ,i 

9 13 28.63 

7.1 

9 16 54-90 

7,1 

9 20 21.16 

7.2 

9 23 47.43 





2 .IH .7 | 9.99293 

237.3 

-M (>,0 

• 1 .M .7 
2 . 13,4 

2 , 12.1 19 . 0025.1 


9. 9921 r 


7..1 0 .10 39 .y<) 

7.3 9 34 06.22 

7.4 9 .17 . 12.49 

7.4 9 40 58.75 

7.5 9 44 25.03 

7,5 9 47 51.28 

7.5 9 51 17.55 

7.0 9 54 4 . 1.81 

7.6 9 58 10.08 

7.7 10 or 36.34. 

7.7 10 05 02.61 

7.8 10 08 28.87 

7.8 10 n 55.14 

7.9 10 15 21.40 

7,9 10 18 47.67 

7.0 10 22 13.93 

8.0 102540.19 

8.0 10 29 06.46 

8.1 10 32 32.72 

8.1 10 35 58.99 

8.2 10 30 25.25 

8.2 104251.52 

8.3 10 46 17.78 

8.3 10 49 44.05 

8.4 10 53 10.31 
8,4 10 56 36.58 

8.4 it 00 02.84 

8.5 n 03 29.il 

8.5 n 06 55-37 

8.6 11 to 21,64 

8.6 11 13 47.90 

8.7 n 17 14.17 

8.7 112040.4.I 

8.8 11 24 06.70 


ri 27 32,96 


w Fo' loo co j hlii «F(i' 

























Circular Functions. 



g. 29813 
.30027 
.30239 
.30451 
.30661 

g. 3087 1 
.31079 
.31286 
.31493 
«-,/ .31698 

20.8 9.31902 

20, g .32106 

21,0 . 32308 

21.1 .32509 

21.2 .32709 

21.3 9.32909 

21.4 .33107 

21.5 .33305 

21.0 .33501 

21,7 .33697 

21, S 9.3389I 

21.9 -34085 

22.0 .34278 


22.3 9.3485I 

22.4 . 35041 

22.5 .35229 

22.6 . 35417 

22.7 .35603 

22.8 9.35789 

22.9 .35974 

23.0 .36158 

23.1 .36342 

23.2 .36525 

23.3 9.36706 

23.4 .36887 

23.5 .37068 

23.6 .37247 

23.7 . 37426 

23.8 9.3/603 

23.9 .37780 

24.0 . 37957 

24.1 .38132 

24.2 .38307 

24.3 9.38|8l 

24.4 .38655 

24.4 .38827 

24.5 .3S999 

24.6 .39170 

24.7 9.39341 



214,2 9.99I 26 

8,8 

It 27 32.96 

213,1 .99117 

8,8 

It 30 59.23 

212,1 .99108 

8,9 

II 34 25.49 

211,0 . 99099 

8,9 

11 37 51.76 

209,9 -99090 

9,0 

11 41 18.02 

208,9 9.99081 

9,0 

n 44 44-29 

207,8 . 99072 

9,i 

11 48 10.55 

206,8 .99063 

9,1 

11 51 36.81 

205,8 .99054 

9,2 

n 55 03.08 

204,8 .99044 

9,2 

11 58 29.34 

203,8 9-99035 

9,3 

12 01 55.61 

202,8 . 99026 

9,3 

12 05 21 .87 

201,8 .99017 

9,3 

12 08 48. 14 

200,8 .99007 

9,4 

12 12 14.40 

199,8 .98998 

9,4 

12 15 40.67 

198,9 9.98988 

9,5 

12 19 06.93 

197,9 .98979 

9,5 

12 22 33.20 

197,0 .98969 

9,6 

12 25 59.46 

196,0 .98960 

9,6 

12 29 25.73 

195,1 -98950 

9,7 

12 32 51-99 

194,2 9-98940 

9,7 

12 36 18.26 

193,3 -98931 

9,8 

12 39 44-52 

192,4 .98921 

9,8 

12 43 10-79 

I9I.5 .98911 

9.8 

12 46 37.05 

190,6 .98901 

9,9 

12 50 03.32 

189,8 9.98891 

9,9 

12 53 29.58 

188,9 .98S81 

10,0 

12 56 55.85 

188,0 .98871: 

10,0 

13 00 22. I t 

187,2 .98861- 

10,1 

13 03 48.38 

186,3 -98851 

10,1 

13 07 14.64 

185,5 9-98841 

10,2 

13 10 40.91 

184,7 .9883 r 

10,2 

13 14 07.17 

183,8 .98821 

10,3 

13 17 33.44 

183,0 .98810 

10,3 

13 20 59-70 

182,2 .98800 

10,4 

13 24 25.96 

18 1 , 4 9.98790 

10,4 

13 27 52.23 

180,6 .98779 

10,4 

13 31 18.49 

179,8 .98769 

io,5 

13 34 44.76 

i79,o .98758 

10,5 

13 38 II.02; 

178,2 .98748 

10,6 

13 41 37.29 

177,5 9.CS737 

10,6 

13 45 03.55 

176,7 .98726 

10,7 

13 48 29.82 

175,9 .98716 

10,7 

13 51 56.08 

175,2 .98705 

10,8 

13 55 22.35 

174,4 .98694 

10,8 

13 58 48.61 

173,7 9-98683- 

10,9 

14 02 14.. 88 

173,0 .98672 

10,9 

14 05 41.14 

172,2 .98662 

11,0 

14 09 07.41 

171,5 -98651 

II, 0 

14 12 33.67 

170,8 .98640 

11,0 

14 15 59.94 

170,1 9.98628 

XI, I 

14 19 26.20 


w F„' 

u 
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Circular Functions. 



95,5 I 0.95534 
.95504 
•95474 
•95445 
.95415 

0.95385 
•95355 
. 95324 
. 95294 
.95264 


32120 

94,7 

32215 

94,7 


.33160 

94,3 

.33254 

94,3 

0. 33349 

94,3 

•33443 

94,2 

. 33537 

94,2 

.33631 

94,2 



O.34290 


- 1 slnh iu 


0.95080 


0.94924 
.94892 
.94860 
.94829 
• 94797 

0.94765 

.94733 


0,94604 

•94572 

>94539 

.94507 

.94474 

0.94441 

.91408 

•94375 

.91342 

.94309 

0.94275 

.94242 

.91209 

.94175 

.94MI 

0.94108 

.94074 

.94040 

,94006 

■93972 

0.93937 


eh 

log sin u 

29,6 

9-47059 

29,6 

.47199 

29,7 

•47339 

29,8 

.47478 

29.9 

.47616 

30,0 

9-47755 

30,1 

.47892 

30,2 

. 48029 

30,3 

. 48166 

30,4 

.48303 

30,5 

9.48438 

30,6 

.48574 

30,7 

.48709 

30,8 

.48843 

30,9 

•48977 

3i,o 

9.491 10 

3i,i 

.49244 

31,2 

.49376 

31,3 

.4950S 

31.4 

.49640 

31,5 

9.49771 

31,6 

.49902 

31,6 

.50032 

31,7 

.50162 

31,8 

.50292 

31,9 

9,50421 

32,0 

.50550 

32,1 

.50678 

32,2 

.50806 

32,3 

. 50933 

32,4 

9.51060 

32,5 

.51187 

32,6 

.51313 

32,7 

•51439 

32,8 

.51564 

32,9 

9.51689 

33,o 

.51814 

33,1 

.51938 

33,2 

. 52062 

33,3 

.52185 

33,3 

9. 52308 

33,4 

.52430 

33,5 

.52553 

33,6 

.52674 

33,7 

.52796 

33,8 

9.52917 

33,9 

.53038 

34.0 

.53158 

34,1 

.53278 

34,2 

.53397 

34,3 

9.53516 

m F 0 ' 

. _ sinh Iu 
log j 


140.4 9-98016 

139.9 .98002 

139.4 -97989 

138.9 -97975 

138.4 .97962 

137.9 9-97948 

137.5 -97934 

137.0 .97920 

136.5 -97907 

136.0 .97893 

135.6 9.97879 

135.1 -97865 

134.7 .97851 

134.2 .97837 

133.7 -97823 

133.3 9.97809 

132.8 .97795 

132.4 .97780 

131.9 .97766 

131.5 -97752 

I3V 9.97737 

130.6 .97723 

130.2 .97709 

129.7 -97694 

129.3 .97679 

128.9 9.97665 

128.5 .97650 

128.0 .97635 

127.6 .07621 

127.2 .97606 

126.8 9-97591 

126.4 -97576 

126.0 .9756t 

125.6 .97546 

125.2 .97531 

124.8 9.975I6 

124.4 -97501 

124.0 .97486 

123.6 .97470 

123.2 .97455 

122.8 9.97440 

122.4 .97424 

122.0 .97409 

121.6 .97394 

121.2 .97378 

120.8 9.9736 2 

120.5 -97347 

120.1 .97331 

119.7 .97315 
U9,3 . 97300 

119,0 9.97284 


17 11 IQ.44 
1 7 H 45.71 
17 18 II.97 
17 21 38.24 
17 25 04.50 

1 7 28 30.77 
17 3i 57-03 
17 35 23.30 
1 7 38 49.50 
17 42 15.83 

17 45 42.09 
17 49 08.3S 
1 7 52 34-62 
17 56 00. 8S 

17 59 27.15 

18 02 53.41 
18 06 19.68 
18 09 45.94 
18 13 12.21 
l8 l6 38.47 

18 20 04.74 

l8 23 31.00 

18 26,57-27 
18 30 23.53 
18 33 49.8o 

18 37 16.06 
18 40 42.33 
18 44 08.59 

18 47 34-86 
18 51 of . 12 

18 54 27.39 

18 57 53.65 

19 01 19.92 
19 04 46.18 
19 08 12.45 

19 11 .38.71 
19 15 04.97 
19 18 31.24 
19 21 57.50 
19 25 23.77 

19 28 50.03 
19 32 16.30, 
19 35 42.56' 
19 39 08.83 , 
19 42 35.09 

19 46 01.36 
19 49 27,62 
19 52 53.89 
19 $6 20. 15 

19 59 46.42 

20 03 12.68 


lOQCOSlliu “ Fo' 
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Circular Functions, 


0.350 o.i.o 

. 35 i -3-1381 03,0 

.353 .31178 o.l.o 

.,15.1 o.i, M 

.35-1 .J-|<>05 O.i, H 


0.355 0.3-1750 0.1,11 

,,1!)0 • .ll'l.'l.l 0.1,7 

..1‘i 7 ..lloiO 0.1,7 

..1511 ..15o.li> 0.1,7 

..150 -.15 1.1 1 0.1, 0 


0.0.10,17 
•0300.1 
.O.lfl(K) 
.o.lM.l. 1 
. 0.1700 

0.0.1705 

• 0.17.10 
.03(105 

. < Ml i< M I 

• 0,lO"5 


0,3533/ 

03,0 

0.0.1500 

..15,131 

0.1,0 

.0.1551 

■ 35-115 

03.5 

.0.1510 

.355011 

03.5 

.o.».|8i 

.35(101 

0.1, .1 

• O.Mlll 

0.35(105 

03, -1 

0.031 13 

.35/88 

03, .1 

•03377 

.3588.! 

0.1,3 

.0.1.111 

•35075 

0.1,3 

.0.1,105 

.,5(iu(k'{ 

'AM 

,033(") 

0,3(11(1.5 

0.1,3 

0.0,13,1.1 

.30355 

03,3 

.0,1107 

..lO.llH 

0.1,3 

.o.li(*o 

.30.111 

03,1 

.0.113 1 

.305.M 

03,1 

.03087 

o.,i<i03/ 

03,1 

O.O.I05I 

.307.!" 

o.l.o 

.0,101,1 

.30813 

0,1.0 

■03077 

..IfHjon 

03.0 

.030|O 

-.l<>')'IO 

0-1.0 

.031/0 | 

0..1 7*003 

03,0 

0.1/381-0 

.37185 

03,8 

.038,50 

.37-1711 

03,8 

.03/03 

•3737" 

03,8 

.03/55 

• 3710.1 

03,7 

•0.1717 

0,3785(1 

03,7 

o.o-kWo 

• 3/0 10 

03,0 

,0,!{i-|.! 

•37711 

03,0 

.03(05 

..178,11 

03,0 

,03.5(1/ 

•37030 

03,5 

.03.530 

0.38010 

03,5 

0.03.(01 

.381 11 

03,5 

.03.153 

.38.MM 

03..| 

.03115 

,38300 

03.1 

.03370 

.38388 

0-W 

.03338 

0.38 ill 1 

03,3 

0.03,100 

.38573 

03,3 

.03301 

.,l8(7i;; 

0.5,3 

.0333.1 

.38758 

03,3 

.0318 | 

.38850 

03,1 

.031-15 

0.3801.5 

1)3,1 

0.031<W'i 


log sin u 


0.5.1510 

.5.10.15 

.5.175-1 

• 5.1117-! 

• 5,10110 


,1-1.11 0.5.1107 


.15,-! <).5|0SH 

.15,. I . S.|Ho.l 

.15, -I .5-10 1 H 

.15,5 .550.1.1 

35, <> .551.17 

.15,7 0.55 Jl»l 

.15, H .55.17-1 

.15.0 . 55l«7 

,10, o .55(100 

;K'.i .5571.1 

;i(i..! 0.55H-S 

.$(',.1 .55057 

.1'>„1 . SIhi.|K 

3<M .5(050 

50,5 .5(070 


u I sliili In *» tV codli lu 



,!<),(» 0,5(1.180 

,l ( i,7 ,5<M0i 

,10,8 . 5 <Wmk» 

.l(>,o .5(1710 

.17,0 .5<>8io 

.17.1 0.5(kw8 

.17,.! .5/0.17 

.17..1 .571.15 

,17.1 .57-153 

.17.5 .57.101 

37.*' 0-57l*>8 


,lH,5 0.585-M 

, 1 , 8,0 , 58 O 38 

.18,7 .587.U 

38.8 . 5883(1 

38.8 .58030 

38,0 0.500-1- 









Circular Functions, 


u sin ii f« 

cos u 

t* Fo' 

log sin u 

» Fo' 

log cos 11 

to Fy’ 

11 

0.400 

0. 38942 

92,1 

0.92106 

38,9 

9 - 590-12 

102,7 

9.96429 

18,4 

22 ° $$ 05^92 

.401 

• 39034 

Q2.1 

.92067 

39,0 

.59144 

102,4 

.96410 

18,4 

22 58 32. 19 

.402 

.3912(1 

92,0 

.92028 

39,1 

• 59247 

102,2 

.96392 

18,5 

23 01 58.45 

• 403 

.39218 

92,0 

.91989 

39,2 

• 59349 

101,9 

.96374 

18,5 

23 05 24.72 

.404 

•39310 

91,9 

• 9 I 9 SO 

39,3 

• 59450 

101,6 

.96355 

18,6 

2.3 OS 50.98 

0.40S 

0.39402 

91,9 

0.91910 

39,4 

9-59552 

101,3 

g. 96336 

18,6 

23 12 17.25 

.406 

• 39194 

91,9 

.91871 

39.5 

• 59653 

101,0 

.96318 

18,7 

23 15 43 - 5 t • 

.407 

.39586 

91,8 

.91831 

39,6 

• 59754 

100,7 

.96299 

18,7 

23 19 09.78 

.408 

. 30(>77 

91,8 

•91792 

39,7 

• 59854 

100,5 

.962S0 

18,8 

23 22 36.04 

.409 

MMA 

g 1,8 

.91752 

39,8 

■ 5 C 955 

100,2 

,96262 

18,8 

23 26 02.31 

0.410 

0.39861 

9 T .7 

O.91712 

39,9 

9.60055 

99,9 

9.96243 

18, g 

23 29 28.57 

.411 

. 39953 

91.7 

.91672 

40,0 

.60155 

99,6 

,96224 

18,9 

23 32 54.84 

.412 

.40044 

91,6 

.91632 

40,0 

.60254 

99,4 

.96205 

19,0 

23 36 21. 10 

.413 

.40136 

Qt,6 

.91592 

40,3 

.60353 

99,1 

.96186 

19,0 

23 39 47.36 

.414 

. 40227 

91,6 

.91552 

40,2 

.60452 

98,8 

.96167 

19,1 

23 43 13-63 

O.415 

0.40319 

9 i ,5 

0.91512 

40,3 

9.60551 

98,6 

9.96148 

19, T 

23 46 39.89 

,416 

.40410 

91.5 

.91471 

40,4 

.60649 

98,3 

.96128 

19,2 

23 50 06.16 

,417 

. 40502 

91,4. 

.91431 

40,5 

. 60748 

98,0 

.96109 

19,2 

23 53 32.42 

.418 

• 40593 

91.4 

.91390 

40,6 

.60845 

97,8 

.96090 

19,3 

23 56 58.69 

.419 

.40685 

91.3 

.91350 

40,7 

.60943 

97,5 

. 9607 1 

19.3 

24 00 24.95 

0,420 

0 . 40776 

91,3 

0,91309 

40,8 

9.61041 

97,3 

9.96051 

19,4 

24 03 51.22 

.421 

. 40867 

91.3 

.91268 

40,9 

.61138 

97 ,o 

. 96032 

19,4 

24 07 17.48 

.422 

•40959 

91,2 

.91227 

41,0 

.61234 

96,7 

.96012 

19,5 

24 10 43.75 

.423 

.41050 

91.2 

.911 85 

41,0 

.61331 

96,5 

• 95993 

19,6 

24 T 4 10.01 

,424 

.41141 

91,1 

.91145 

41,1 

.61427 

96,2 

.95973 

19,6 

24 17 36.28 

0.425 

0.4123 2 

91,1 

0.91104 

41,2 

9.61524 

96,0 

9-95954 

19,7 

24 21 02.54 

.4 26 

.41323 

91.1 

. 91063 

41.3 

.61619 

95,7 

•95934 

19,7 

24 24 28.8l 

.427 

. 4 M 14 

9 i,o 

.91021 

41,4 

.61715 

95,5 

.95914 

19,8 

24 27 55.07 

.428 

.41505 

91,0 

.90980 

41,5 

.61810 

95,2 

.95894 

19,8 

24 31 21.34 

.429 

.41596 

90,9 

.90938 

41,6 

.61905 

94,9 

.95875 

19,9 

24 34 47.60 

0.430 

O.41687 


0.90897 

41,7 

9.62000 

94,7 

9.95855 

19,9 

24 38 13.87 

•431 

.41778 

go, 9 

.90855 

41,8 

.62095 

94,4 

.95835 

20,0 

24 41 40.13 

• 432 

.41869 

90,8 

.90813 

41.9 

.62189 

9 - 1,2 

• 958 t 5 

20,0 

24 45 06.40 

• 433 

.41960 

yo,s 

.90771 

42,0 

. 62283 

94,0 

•95795 

20,1 

24 48 32-66 

•434 

.42050 

90,7 

.90729 

42,1 

>62377 

93,7 

•95775 

20,1 

24 5 i 58.93 

0.435 

0.42141 

90,7 

0.90687 

42,1 

9.62471 

93,5 

9.95755 

20,2 

24 55 25.19 

• 43*5 

.42232 

90,6 

.90645 

43,2 

. 62564 

93.2 

•95734 

20,2 

24 58 51.46 

• 437 

. 42322 

90,6 

,90603 

42,3 

.62657 

93,0 

. 957 M 

20,3 

25 02 17.72 

1 .438 

.42413 

90,6 

. 90560 

42,4 

.62750 

92,8 

.95694 

20,3 

25 05 43-99 

• 439 

.42503 


.90518 

42,5 

.62842 

92,5 

.95673 

20,4 

25 09 10.25 

0.440 

0.42594 

90,5 

0.90475 

42,6 

9.62935 

92,2 

9.95653 

20,4 

25 12 36.51 

.441 

. 42684 


.90433 

42,7 

.63027 

92,0 

.95632 

20,5 

25 16 02.78 

.442 

.42775 


. 90390 

42,8 

.63119 

91,8 

.95612 

20,6 

25 19 29.04 

■ 443 

.42865 

90,3 

.90347 

42,9 

.632 to 

9 i,S 

.95591 

20,6 

25 22 55.31 

•444 

.42956 

90,3 

.90304 

43,0 

.63302 

9 i ,3 

•95571 

20,7 

25 25 21.57 

0.445 


90,3 

0.90261 

43.0 

9.63393 

91,1 

9.95550 

20,7 

25 29 47*84 

.446 

.43136 

90,2 

.90218 

43,1 

.63484 

90,8 

.95529 

20,8 

25 33 14.10 

• 447 

.43226 

90,2 

•90175 

43,2 

.63575 

90,6 

.95509 

20,8 

25 36 40.37 

.448 

.43316 

90,1 

.90132 

43.3 

.63665 

90,4 

.65488 

20,9 

25 40 06.63 

• 449 

.43406 

90,1 

.90088 

43,4 

.63755 

90,1 

.95467 

20,9 

25 43 32.90 

0.450 

0.43497 

90,0 

0.90045 

43,5 

9-63845 

89,9 

9.95446 

21,0 

25 46 59 • 1 6 

u 

-1 sin h !u 

w Fo' 

oosh lu 

“ Fo' 

, slnli iu 
log | 

w Fo' 


u 
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Circular Functions. 


lou COS (I « Fo' 


o. 43-197 <JU.<» 0.00045 

.451 .4.1587 0<V 

,,|5.! .{1)77 9 l, .<l .81)038 

.433 .43766 .80014 

..151 .43H5O 89,9 .80870 

0.455 0.43046 Hu, 8 0.89826 

,450 .44036 Mu.M .89782 

..157 >•(■! i 26 80,7 .80738 

,438 .44216 Mo, 7 

.450 ,44305 Mo,6 .«cjC»5ti 


o..|<io o..| 1.105 

-41 1^ 1 


0.465 O--1-0I-! 

. 4<»fi .41932 

..((>7 .45021 

..iSiio 

0..170 n. 45280 

..i7i .45378 

.*17" ■■15 1^7 

..17.1 .455,‘iO 

• '17-1 •45<>I5 

0.475 0..157.V1 
.470 .45823 

.177 -IS012 

..17H , ,|(iO> HI 

..170 

0.480 o ..i<'> r yH 

,.|Mi .46207 

.482 .40335 

..ion.] 

.-|H» 

0.4H5 0.46621 
,48:1 .. 10700 


0.400 0.47063 


0.105 o.. 17.50.1 


80,6 0.89605 

Ho,o .80361 

Hu, 3 ..'{(>51(1 

89,5 .89.172 

Mo,.) .Hi).] -7 

Mo,. | 0.80382 

Mo, 3 .89337 

80.3 .8u.!02 

Mi ),.! .80247 

89,2 .8920J 

89,2 0.89157 

Mo. 1 .Mom 

Mu, 1 .MijoMi 

80.0 .Huoji 

M0,<> .MM075 

MM.o o ,MM< >,!o 
HM.o ,88883 

MM,M .8HS38 

HM.M .HM71J.! 

MM, 7 .}«/. |0 

MM. 7 o.886uu 

MM, 7 .8M653 

MM,(> .MM' 107 

MM.O .MM 5(>l 

MM.5 .MM51.I 

MM, 5 0.88467 

MM,. | .MM j.! 1 

MM. 1 .88374 

MM,,) .MM.o. 7 

MM..1 .MMjMu 

88,.} 0.88233 

MM,.! ,88186 

MM. 1 .88 uo 

MM, 1 . HMi m.! 

88, u .880,11 

88, » o.87()i)7 

87.0 .870.10 

87,1) .87002 

87,0 .87851 

87,8 .87800 

87,8 0.87758 




.15,7 0.6(102.1 

.15,8 .OliloM 

.15,0 .00102 

46,11 .(16276 

■ ,(>{1360 

0.66 M3 
.<>6527 
. 001)10 
.6! >603 

.00775 

,|0,li 0.OOM58 

.1(1,7 ,0(x).|o 

,l(»,8 .67022 

46.O .<'7101 

.|7,o .<>7180 

.17,1 u. 67268 

•17..! .<'7.110 

.<'7-1.10 
.<>751 1 


(). 0400-1 
.(> |M8j 
.0 j8. iu 

.018.17 

.OI815 

<>•9470- 
.0 17<>0 
.01747 

.04724 

.91701 

o.94<'78 

.04655 

.<>463.1 

.9458() 


Hi 

H< 

81 

>.5 

).,1 

1,1 

70,0 

7! 

9.7 


0.5(K) I 0.4791.1 


u I ttlnh lu I wF« cosh I u 


21.0 25 46 59.16 
ji.o 25 50 25.43 

31.1 35 5.1 51.(19 
M -5 57 1 7 • <X> 

1.2 26 00 44.22 

0,2 26 04 10.49 

1.3 26 07 .1(1.75 
11,4 2(1 1! O3.O-' 
u,4 26 14 29.28 
u.5 -’(') 17 55-55 

! 1,5 26 21 21.81 
■1,6 26 24 48.08 
>1,6 26 28 14.34 
M ,7 2fi 31 4<).6l 
M,7 26 35 06.87 

n,8 263833.13 

31.8 26 41 59.40 

31.9 26 45 25.66 

32.0 264851.9.1 

22.0 26 52 18.19 

22.1 26 55 44.46 

22.1 26 59 10.72 

.32,2 27 02 36,99 

22.2 27 ()!> 03.25 

22.3 27 09 29.52 

22.3 27 12 55.78 
22,4. 27 l6 22.05 

22.4 27 10 48..1< 

22.5 27 23 14.58 

22.6 27 26 40.8| 

22.6 273007.ll 

22.7 27 3.1 3,1.37 

22.7 27 36 SO. ('4 

22.8 27 .|(> 25.?)0 

22,8 27.i352.i7 

22.0 27 47 18.4.1 

22.0 27 50 44.70 

23.0 27 54 10.96 

23.1 27 57 37.23 

23.1 -’8 (ll 03.49 

23.2 28 04 29,76 

23.2 28 07 56.02 

23.3 28 11 22.28 

23.3 28 14 48.55 

23.4 -‘8 <« <4. 8 < 

2.1.4 28 21 41.08 

2.1.5 28 25 07.34 
23,<i 28 28 33.61 

23.6 2,8 3! 50.87 

23.7 28 35 26.14 

23.7 28 38 52.40 







Circular Functions. 


II 

sill II 


cos 11 

w Fo' 

loo sin u 

M F 0 ' 

loo cos u 

» Fo' 

— 

11 

0.500 

0.47943 

87,8 

0.87758 

47,9 

9.68072 

79,5 

9 • 94329 

23,7 

28 52.40 

• SOI 

.48030 

87.7 

.87710 

48,0 

.68152 

79,3 

.94305 

23,8 

28 42 18.67 

.502 

.48118 

87.7 

.87662 

48,1 

.68231 

79 ,i 

.94281 

23,8 

28 45 44-93 

• 50.1 

\wwm. 

87.6 

.87614 

48,2 

.68310 

78,9 

.94257 

23,9 

28 49 11.20 

.504 

.48293 

87,6 

.87566 

48,3 

.68389 

78,7 

.94233 

24,0 

28 52 37.46 

0.S05 

0.48381 

87,5 

0.87517 


9 . 68467 

78,6 

9.94209 

24,0 

28 56 03-73 

.506 

.48468 

87,5 

.87469 

48,5 

.68546 

78,4 

.94185 

24,1 

28 59 29.99 

• 507 

.48556 

87,4 

.87421 

48,6 

.68624 

78,2 

.94161 

24,1 

29 02 56.26 

.508 

.48643 

87.4 

■87372 

48,6 

.68702 

78,0 

.94137 

24,2 

29 06 22.52 

• 500 

.48730 

87,3 

.87323 

48,7 

.68780 

77,8 

.94113 

24,2 

29 09 48.79 

0.510 

0.48818 

87,3 

0.87274 

48,8 

9.68858 

77,6 

9.94089 

24,3 

29 13 15-05 

• 5 M 

.48905 

87,2 

.87226 

48,9 

.68935 

77,5 

.94054 

24,3 

29 16 41.32 

.512 

.48992 

87,2 

.87177 

49,0 

.69013 

77,3 

.94040 

24.4 

29 20 07.58 

• 51.1 

.49079 

87 , t 

.87128 

49 J 

.69090 

77 ,i 

.94016 

24,5 

29 23 33.85 

.514 

.49166 

87,1 

.87078 

49,2 

.69167 

76,9 

•93991 

24,5 

29 27 00.11 

0.515 

0.49253 

87,0 

0.87029 

49,3 

9.69244 

76,7 

9.93967 

24,6 

29 30 26.38 

.516 

.49340 

87,0 

.86980 

49,3 

.69320 

76,6 

.93942 

24,6 

29 33 52.64 

.517 

•49427 

86,9 

.86931 

49,4 

.69397 

76,4 

.93917 

24,7 

29 37 18. go 

.518 

.49514 

86,9 

.86881 

49,5 

.69473 

76,2 

.93893 

24,8 

29 40 45.17 

.519 

.49601 

86,8 

.86832 

49,6 

.69549 

76,0 

.93868 

24,8 

29 44 H. 43 

0.520 

0.49688 

86,8 

O.86782 

49,7 

9.69625 

75,9 

9.93843 

24.9 

29 47 37.70 

.521 

.49775 

86,7 

.86732 

49,8 

.69701 

75,7 

.93818 

24,9 

29 51 03.96 

.522 

.49861 

86,7 

.86682 

49,9 

.69777 

75,5 

•93793 

25,0 

29 54 30.23 

.523 

.49948 

86,6 

.86632 

49,9 

.69852 

75,3 

.93768 

25,0 

29 57 56.49 

.524 


86,6 

.86582 

50,0 

.69927 

75,2 

•93743 

25,1 

30 01 22.76 

0.525 

0.50121 

86,5 

O.86532 

50,1 

9.70002 

7 S,o 

9.93718 

25,2 

30 04 49.02 

.526 

. 50208 

86,5 

.86482 

50,2 

.70077 

74,8 

.93693 

25,2 

30 08 15.29 

•5 27 


86,4 

.86432 

50,3 

.70152 

74,6 

.93667 

25,3 

30 11 41.55 

.528 

.50381 

86,4 

.86382 

50.4 

. 70226 

74,5 

.93642 

25,3 

30 15 07.82 

.529 

.50467 

86,3 

.86331 

50,5 

.70301 

74,3 

•93617 

25,4 

30 18 34-08 

0.530 

0.50553 

$.3 

0.86281 

50,6 

9.70375 

74,1 

9-93591 

25,4 

30 22 00.35 

.531 

.50640 

86,2 

.86230 

50,6 

.70449 

74 ,o 

.93566 

25.5 

30 25 26.61 

.532 

.50726 

86,2 

.86179 

50,7 

.70523 

73,8 

•93540 

25,6 

30 28 52.88 

■533 

.50812 

86,1 

.86129 

50,8 

•70597 

73,6 

•93515 

25,6 

30 32 19. 14 

■ 534 

.50898 

86,1 

.86078 

50,9 

.70670 

73,4 

.93489 

25,7 

30 35 45.41 

0.535 

0.50984 

86,0 

0.86027 

51,0 

9.70743 

73,3 

9.93463 

25,7 

30 39 n.67 

.536 

.51070 

S6,o 

.85976 

5 l,i 

.70817 

73 ,i 

•93438 

25,8 

30 42 37-94 

■ S 37 

.51156 

85,9 

.85925 

5 i ,2 

.70890 

72,9 

.93412 

25,9 

30 46 04.20 

.538 

.51242 

85.9 

.85874 

51,2 

.70963 

72,8 

.93386 

25,9 

30 49 30.47 

• 539 

.51328 

85,8 

.85822 

51,3 

.71035 

72,6 

.93360 

26,0 

30 52 56-73 

0.540 

0.51414 

85,8 

0.85771 

5 i ,4 

9.71108 

72,5 

9.93334 

26,0 

30 56 23.00 

• 541 

.51499 

85,7 

.85719 

5 i ,5 

.71180 

72,3 

.93308 

26,1 

30 59 49.26 

.542 

.51585 

85.7 

.85668 

51,6 

.71252 

72 ,i 

.93282 

26,2 

31 03 1*5.52 

•543 

.51671 

85,6 

.85616 

51,7 

•71324 

72,0 

•93256 

26,2 

31 06 41.79 

• 544 

.51756 

85,6 

.85565 

51,8 

.71396 

71,8 

.93229 

26,3 

31 10 08.05 

0.545 

0.51842 

85,5 

0.85513 

5r,8 

9.71468 

71,6 

9.93203 

26,3 

31 13 34.32 

smmi 

.51927 

85,5 

.85461 

51,9 

• 7 T 540 

7 i ,5 

.93177 

26,4 

31 17 00.58 


.52013 

85,4 

.85409 

52,0 

.71611 

7 i ,3 

.93150 

26,4 

31 20 26.85 

.548 

.52098 

8 . 5,4 

•85357 

52,1 

.71682 

71,2 

.93124 

26,5 

31 23 53.II 

.549 

.52183 

85,3 

.85305 

52,2 

.71753 

71,0 

•93097 

2 6,6 

31 27 19.38 


0.52269 

85,3 

0.85252 

52,3 

9,71824 

70,8 

9.93071 

26,6 

31 30 45.64 

u 

-1 slnh In 

« Ft,' 

cosh iu 

« F 0 ' 

ggB 

03 Fo' 



u 
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Circular Functions. 




0.550 

0.52269 

8 . 5,3 

.551 

.52354 

85,2 

.552 

• 52439 

85,1 

.553 

• 52524 

85,1 

.554 

.52609 

85,0 

0.555 

0 . 52694 

85,0 

.556 

.52779 

84,9 

.557 

. 52864 

84,9 

.558 

. 52949 

84,8 

.559 

.53034 

84,8 

0.560 

0.53119 

84,7 

.561 

.53203 

84,7 

. 562 

.53288 

84,6 

.563 

.53373 

84,6 

.564 

.53457 

84,5 

0.565 

0.53542 

84,5 

.566 

.53626 

84,4 

.567 

.53710 

84,4 

.568 

•53795 

84,3 

.569 

.53879 

84,2 

0.570 

0.53963 

84,2 

.571 

.54047 

8.|,i 

.572 

.54131 

84,1 

.573 

.54216 

8-|,o 

.574 

•54300 

84,0 

0.575 

0.54383 

83,9 

.576 

• 54467 

83,9 

.577 

•54551 

83,8 

.578 

.54635 

83,8 

.579 

.54719 

83,7 

0.580 

0.54802 

83,6 

.581 

.54886 

83,6 

.582 

•54970 

83,5 

.583 

•55053 

83,5 

.584 

.55137 

83,4 

0.585 

0.55220 

83,4 

.586 

.55303 

83,3 

.587 

.55387 

83,3 

.588 

.55470 

83,2 

.589 

•55553 

83,1 

0.590 

0 . 55636 

83,1 

.591 

•55719 

83,0 

.592 

.55802 

83,0 

■593 

.55885 

82,9 

.594 

.55968 

82,9 

0.595 

0.56051 

82,8 

.596 

.56134 

82,8 

•597 

.56216 

82,7 

.598 

.56299 

82,6 

.599 

.56382 

82,6 

0.600 

0.56464 

82,5 

u 

-lalnhlu 

w Fo' 


52.3 g. 71824 

52.4 .71895 

52.4 .71966 

52.5 .72036 

52.6 .72106 

52.7 9.72176 

52.8 .72246 

52.9 .72316 

52,9 .72386 

53,o .72455 


53.5 9 

53.6 

53.7 

53.8 

53.9 . 73 M 2 

9.73210 

.73277 
•73345 
•73412 


.73480 

6 7 ,? 

9-73547 

67,0 

.73614 

66,g 

.73680 

66,7 

•73747 

66,6 

.73814 

664 

9.73880 

66,3 

.73946 

66,2 

.74012 

66, 0 

.74078 

65,9 

.74144 

65,7 

9.74210 

65,6 

.74275 

65,4 

•74340 

65,3 

.74406 

65,1 

.74471 

65,0 

9.74536 

64,9 

.74600 

6 4,7 

.74665 

' 64,6 

•74730 

64,4 

•74794 

64,3 

9.74858 

64,2 

.74922 

64,0 

.74986 

63,9 

.75050 

63,8 

. 75 H 4 

63,6 

9.75177 

63,5 




9.93071 

■93044 

•93017 

•92991 

.92964 

9.92937 

.92910 

.92883 

.92856 

.92829 

9.92801 

.92774 

.92747 

•92719 

.92692 

9-92665 

.92637 

.92609 

•92582 

•92554 

9.92526 

.92498 

.92470 

.92442 


2 6.6 31 30 45.64 

26.7 31 34 n -91 

26.7 31 37 38.17 

26.8 31 41 04.44 

26.9 31 44 30.70 

26,9 31 47 56.97 
27,0 31 51 23.23 

27.0 31 54 49.50 

27.1 31 58 15.76 

27.2 32 01 42.03 

27.2 32 OS 08.29 

27.3 32 oS 34.56 

27.3 32 12 00.82 

27.4 32 15 27.09 

27.5 32 18 53-35 

27.5 32 22 19.62 

27.6 32 25 45-88 

2 7.7 32 29 12.15 

27.7 32 32 38.41 

27.8 32 36 04.67 

27.8 32 39 30.94 

27.9 32 42 57.20 
28,0 32 46 23.47 

28.0 32 49 49-73 

28.1 32 53 16.00 

28.1 32 56 42.26 

28.2 33 00 08.53 

28.3 33 03 34-79 

28.3 33 07 01. 06 

28.4 33 10 27.32 

28.5 33 13 53.59 

28.5 33 17 19-85 

28.6 33 20 46.12 

28.6 33 24 12.38 

28.7 33 2 7 38.65 

28.8 33 31 04.91 

28.8 33 34 3 I.i 8 

28.9 33 37 57-44 
29,0 33 41 23.71 

29.0 33 44 49-97 

29.1 33 48 16.24 

29.1 33 51 42.50 

29.2 33 55 08.77 

29.3 33 58 35.03 

29.3 340201.29 

29.4 34 05 27.56 

29.5 34 08 53.82 

29.5 34 12 20.09 

29.6 34 15 46.35 

29.6 34 19 12.62 

29.7 34 22 38.88 


Smithsonian Tables 


203 


















Circular Functions. 


0.82534 

.82-177 

.82.(20 

.823(14 

.82307 

0.82250 

.82103 

.82138 

.82070 

.82022 



0.81388 

.81330 

.81271 

.81213 

.81155 

o.Kuxjfi 
.81058 
.80070 
.80020 
.808. >2 

0.80803 

.8074.1 

.80085 

.80628 

.80566 


0.80210 

.80150 

.80000 
.80030 
■ 7007<> 

O.700TO 
.70850 
■7U7oo 
•7072 0 

0,70608 




0.7<»l!.| 

.76176 

.76237 

.7621)8 
. 76350 

«;.7<t.|2<> 
.76481 
• 76512 
,7m >02 
.70U >3 


0.771122 
.77082 
■ 77 ill 

•77206 

.77250 

0 .773'8 

•77377 
•7743 6 
•77405 
•77553 

0.77612 
• 77670 
•77/28 
.77/86 
•778(1 

0-77002 

.77050 

.78017 

.78074 

.78132 

O.78180 


•u Fi/ 

l„0 con 0 

IV 


11 



63.5 

0.1)1 61 >3 

20./ 

34 

22* 

38 

.88 

63.3 

.01633 

21 j.8 

31 

20 

O-i 

• if) 

63.2 

.01604 

2 ).8 

31 

20 

31 

.41 

63.1 

.01574 

2i|,0 ■ 

31 

32 

57 

0 8 

(>2,0 

.01544 

30.(1 

31 

36 

23 

• 04 

<>2,8 

0.01514 

3( 1,0 

34 

30 

56 

.21 

62,7 

. 01484 

30,1 

34 

13 

16 

•47 

62,5 

.01454 

30,2 

34 

46 

42 

•74 

62,4 

.01423 

3", 2 

34 

50 

no 

.nu 

62,3 

•01303 

3<»,3 

34 

53 

35 

.27 

(>2, 1 

0.01363 

30,4 

34 

57 

01 

■ 53 

(>2,U 

.01332 

30,4 

35 

no 

27 

.811 

61,0 

.01302 

3<>.5 

35 

03 

54 

.no 

61,7 

.01271 

30.5 


07 

20 

■33 

61,0 

.01241 

30,0 

35 

in 

46 

• 50 

61,5 

0.01210 

30,7 

35 

1 1 

12 

.86 , 

61.4 

.01 I/O 

36.7 

35 

17 

30 

, 12 

61,2 

.01 140 

3<',8 

35 

41 

05 

■30 

<0,1 

.01 1 18 

30,1) 

35 

2 1 

31 

.65 

61,0 

.01087 

3<>.0 

1 35 

2/ 

5/. 

.02 

(ki,8 

0.01056 

360 

35 

31 

34, 

,18 

60,7 

.<11025 

31,1 

35 

34 

5<1. 

,44 

(«>,(> 

.0<H.U| 

3U 

35 

38 

10 

■ 71 

(10, 1 

•00003 

31,2 

35 

•II 

42, 

■07 

<>o,3 . 

.00031 

31.3 

35 

45 

no, 

,24 

(>0,2 

O.lflKjlK) 

3i,3 

35 

48 

35, 

,56 

(to, 1 

.un8!«> 

3M 

35 

52 

01 , 

■ 77 

50,o 

.00837 

31.5 

35 

55 

28, 

113 

50,8 

.nuKoO 

31.5 

35 

58 

51 , 

■36 

50,7 

.00774 

313' 

36 

02 

20, 

■56 

50,6 

<).«J07I3 

31.7 

36 

65 

40, 

■83 

50,4 

.00711 

31.7 

36 

00 

13, 

,00 

50,3 

.011070 

31.8 

5<> 

12 

30. 

36 

50,2 

.0:10 (7 

3 1 .0 

36 

16 

05. 

62 

50. l 

.00015 

31.0 

36 

10 

31, 

80 

58,0 

0.00583 

32.0 

36 

2.! 

58, 

■ 15 

58,8 

.<)055l 

32.1 

36 

20 

24. 

42 

58.7 

.00.510 

32, 1 

36 

20 

5<i. 

,<>8 

58,6 

.00487 

32,2 

36 

33 

10, 

05 

58,5 

■00435 

32.3 

36 

36 

43. 

21 

58.3 

;0.«)i • 423 

32,3 

36 

40 

00, 

48 

58,2 

.00300 

32,4 

36 

43 

35- 

7-1 

58,1 

.1)0358 

32,5 

36 

47 

02, 

,01 

58,0 

.1)0325 

32,5 

36 

50 

28, 

27 

57,8 

■00203 

32,0 

36 

53 

54. 

54 

57,7 

0.')O2(O 

32,7 

,V> 

57 

20, 

,81. 

57.6 

.0022/ 

32.7 

37 

00 

47- 

.181 

57,5 

.00105 

32.8 

37 

114 

1.6 

■ 33 

57.1 

• 00ll>2 

32,0 

37 

67 

30. 

50 

57,2 

.00120 

32.0 

37 

1 1 

05, 

,86 

57,1 

D.OoooO 

33.6 

37 

14 

32, 

, 12 

w F«' 

ion cotli In 

«F»' 

11 
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Circular Functions. 


o.o.So (>.<>0510 
.(),')! .<>0508 

.<>53 .'«WI 

.<>51 

<>.<>55 O.<>O 0 l<> 
,()';(> ,f xxjo.'i 

.<>57 

.<>115.1 
.<>50 .<>i~u.i 

<),()( H > (>.l>l,| I .! 

.<><>! . 0(301 

.(Vi.! ,<>l.|7<> 

.<<>3 .<> L 5-iK 

,<><>.i . < > I ( >..7 

»>.<>< >5 o . < i 1 7< X i 
,<xx> .<>1785 

.<1(17 .(ilKn.i 

.(<>5 . 010 . 1 .! 

MX) .<>.!<).«) 

<>.<■>70 0,<>.!000 

.<•71 •<*•!! 77 

. 07 .! •<>-!.! 51 i 

.<>73 .<'.<333 

,<> 7 ,| . < i.f-t I .! 

<> .<>75 <>.(i.!.|<x> 

.<> 7 <> .<>.*5<vS 

.<>77 ,<>.!( >.|< > 

.<175 .<i.! 7 .',| 

.<>70 .(L’KoJ 

0.(i5o o.fi.tfl/y 

.081 .<>.’057 

. 08 ,! .<>,{( >,15 

. 05,1 .<>,<11.! 

.<i 5 .| .6.1100 

0.OM5 o.(i,i .!<»7 

• <> 5 o .<>5515 

.<*M/ ,<m.j,!.! 

. < iMM . <>,m<)( ) 

■ <>Ho .<>. 157 / 

o.(xx> 0.63654 

.<>01 .<>. 17 . 1 1 

.<>0.1 .<i.lKoM 

.<>0.1 .63885 

.601 .<>5<y>5 

o.<’h)5 0,64030 

. < h y > .<>.1115 

.(*)■/ .<t.|IO.! 

.<x >5 ,6 j «!(><.) 

Am .<> 15-15 


o./iXkiK 
. 705. lH 
70.5 . 70-157 

70,-1 . 70 !•!<> 

70 .. ] . 703 <><> 

70 , .1 o. 70.105 

70 .. : . 70 -M-i 

70.. ! . 70 ( 5.1 

70 , 1 .701.!.! 

705 .7<xXx> 

70 ,o o.yttxx) 

7N.0 .78038 

7H.0 .78870 

/K.H .78815 

/K,K .7875;! 

7K.7 o.yfViijj 


7K.-I 0.7K.1K.! 

7K.il .yH5.r0 
7K.il . /K.ijiH 
7K,.! . yH io<> 

7K.1 .78133 

7K5 0,78071 
7K,o .78008 

77.0 .7/0|<> 

7/.o .77KK.1 

77.K .77K.ro 

77.K 0.77/57 


77.1 0./7IIJ 

77.1 -77.1/0 

//..l .77.11*5 

77..1 .77^5.1 

77.-! .77 iKK 

775 0./7U5 

775 .77‘K'i 

77.0 .7<»oo7 

70.0 ./<«>, 1.1 

7<>,0 ,7<>M<>o 

7<>,K 0.76805 


<>0,5 y. 78180 
<>0,0 .7 ,Hj.j<> 

<«*./ • 78303 

<hi,K ./K.lfM) 

<kj,K .78416 

<K),0 0.7&I73 

(x.o .755,10 

(>15 .78586 

61..! .786.(3 

<>!..! ./HOyK 

<■'.3 0-7K75I 

01,1 .755(0 

<>1.5 ,755<X> 

61. « . yV * u > 

.75077 

0- 7*XM3 

.71X155 
■ 701-1.1 
.70(05 
•70-53 

0-70305 

• 703<>3 
.701(5 
>7047- 
•705-7 

y. 7055 l 
•/‘/MS 
./oM) 

• /0/.|,l 
•70707 

0.70551 

• 77/M 
. 7 «X)S 5 
.Hikk 1 
,H(KX>5 

y.KonK 
.50171 
.80334 
.H0.77 
.K0330 

<). 80383 
.5o.|35 
.50.(5/ 


5<>,5 

5<Vl | .5 o5<j7 


0 ./<l|K-l 


u -I «tnli in w P (l # coth In w IV 



53.7 0.5ix>7| 

53.<> .51X130 

53.5 .5(jix>i 

53,1 .88068 

53.3 .55033 

S3,-’ <).555o5 
53. t . 555 »3 
53,0 .88836 

5 ..',5 .55701 

5 -.7 .55755 

5-*,<i y. 557 10 
Sir, 5 .55083 

5'Jfl .55:>.i7 
5 -.3 .«50ii 
5J.J .58575 

5-. < 

S-’.o 
51,1) .88.1O7 

51.5 ,58.130 

51.7 ■ 5531)4 

5l/> 0-55357 


log cosh In 







Circular Functions. 



9.80903 

.80955 

.81006 

.81057 

.81109 

9.81160 

.81211 

.81262 

.81312 

.81363 

9.81414 

.81464 

.81515 

.81565 

.81615 

9-81665 

.81715 

.81765 

.81815 

.81864 

9.81914 

.81963 

.82013 

.82062 

.82111 


66.3 9.82160 

66.4 .82209 

66.5 .82258 

66.5 -82307 

66.6 .82356 

66.7 9.82404 

66.8 .82453 

66.8 .82501 
.82549 
.82597 

9.82646 
.82694 
.82741 
.82789 
.82837 

9.82885 
.82932 
.82979 
.83027 

.83074 

9.83121 
.83168 

.83215 
.83262 

.83309 

9.83355 


51.6 9.S8357 

51.5 .88321 

5*1*4 -88284 

51.2 .88247 

51.1 .88210 

51.0 9-88173 

50,9 .88136 

50.8 .88099 

50.7 .88062 

50.6 .88025 

50.5 9-87988 

50.4 .87950 

50.3 .87913 

50.2 .87875 

50.1 .87838 

50.0 9.87800 

49.9 .87762 

49.8 .87724 

49.7 .87687 

49.6 .87649 

49.5 9.87611 

49.4 .87572 

49.3 -87534 

49.2 .87496 

49.1 .87458 


9.874I9 

.87381 

.87342 

.87303 

.87265 

9.87226 
.87187 
.87148 
.87109 ; 
.87070 


48.0 9.87030 

47,9 -86991 

47,9 -86952 

47,8 .86912 

47,7 .86873 

47,6 9.86833 
47,5 .86794 

47, 4 .86754 

47,3 .86714 

47,2 .86674 

47.1 9-86634 
.86594 
•85554 

.86513 
.86473 



36.6 40 06 25.36 

36.7 40 09 51.63 

36.7 40 13 17-89 

36.8 40 16 44- 16 

36.9 40 20 10.42 

37,0 40 23 36.69 

37.0 40 27 02.95 

37.1 40 30 29.22 

37.2 40 33 55.48 

37.3 403721.75 

3 7.3 40 40 48.01 

37.4 40 44 14-28 

37.5 40 47 40.54 

37.6 40 51 06.81 

37.6 40 54 33 >07 

37.7 40 57 59-34 

37.8 41 01 25.60 

37.9 41 04 51.87 
3 7,9 4f 08 18.13 

38.0 41 II 44-40 

38.1 41 15 10.66 

38.2 41 18 36.93 

38.2 412203.19 

38.3 41 25 29.45 

38.4 41 28 55-72 

38.5 41 32 21.98 

38.6 41 35 48.25 

38.6 41 39 14-51 

38.7 41 42 40-78 

38.8 41 46 07.04 

38.9 41 49 33.31 
38,9 41 52 59-57 

39.0 41 56 25.84 

39.1 415952.10 

39.2 43 03 18.37 

39.3 42 06 44.63 

39 .3 42 10 10.90 

39.4 42 I3 37.I6 

39.5 42 1 7 03.43 

39.6 42 20 29.69 

39.7 42 23 55.96 

39.7 42 27 22.22 

39.8 42 30 48.49 

39.9 42 34 14-75 
40,0 42 37 41.02 

40.0 42 4 1 07 . 28 

40.1 42 44 33.55 

40.2 42 47 59.81 

40.3 42 51 26.08 

40.4 42 54 52.34 


9.86433 40,sl 4258 i 8 . 6 o 
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Circular Functions. 


sin 11 

<** r</ 

0.(18164 

73,a 

.<•8437 

73,1 

.(18310 

73,<> 

.(>.8484 

73,' > 

,(18.(56 

72,0 

<1.68520 

72,8 

■ ( 18! H 1.! 

72, K 

.68674 

/•’,/ 

.(>8747 

72,6 

,68840 

72,6 

O.6880.! 

72,5 

,(181 )()<} 

7-*,4 

.("XM7 

7-63 

,(KJIO() 

72.3 

.<19184 

/ 


0.765 o. 60254 
,yu i .<>03.16 
.767 . 

./<M) .<>054,! 

0.7/0 o.twjtii.) 
, yy \ ,(kj68 <; 
.//.! .<K«rsy 

• 773 .<>o8.:o 

• 774 

0 . 77 H O.tilJO/.! 

• 77« ./<>o-U 

•777 ./Oil | 
.778 .ymM'i 
•770 .70 jay 

0.780 0.703. >8 
./Hi .70300 

• /•<.) ■ /o l/o 

• /H| ,/Ojl.ji 
./H,| ./oOl.J 

0.785 0,70683 
./Hu .70753 
./H/ . /< >H.f.| 

./HH .70801 
./Hu ,70005 

o./<>) 0.71035 
.791 .71106 

. /IJ-I ./1 I/O 
•703 ./t-Mfi 

•yoi .71310 

0.705 o./i.tHo 

• 79<> .71450 

.70/ ./I'i.lfi 
■7'jH ./1,'igO 

. 'Ml .71OOO 

0.K00 0./l/,{(i 


<>• 73 tOy 
■7.0 01 
•73032 

■/-Hyu 


<>./-!. |H,( 
•/•Mi 5 
•72340 
■ /•!.!// 
•7220/ 

o. 72138 
./.lo'iy 
./.!000 

• 710,10 

./1H01 

o./i/yi 
./!/.!! 
.71052 
. / 1 582 

■ / 1 J! I •! 

o.yii-i.* 
> 71 . < 7 ! 
./M<I.! 
./I.M.! 
./I lO.! 

o , / 1 ( iy 1 

• /to.! I 
.70051 
.yoMHo 
. /< >Noo 

o./o/.Vi 

./OtilhH 

• /O.’iO/ 
./O,S.!0 

.70156 

o./o.iH-i 

•/'MM 

■ /( 12.(4 

• 7" 1 7 1 
.70100 

0.7002N 

.<>0057 

.008.86 

.(xjHlj 

AW 

0.69671 


68.2 0.83355 

<>8,4 .83404 

<>8,3 .83448 

<|H,.| .83105 

<>8,5 .8,55.) 1 

<>8,5 0.8,1587 

<>8,6 .83633 

<>8,7 .83670 

<>8.7 .8,t/J ? 

<>■8,8 .83771 

<•8.0 0.83817 

<XM» .83,863 

<>0,0 .H.vxxS 

<•0,1 .851 15, | 

<>0.2 .831)00 

<•0.3 y.8.|o.|.| 


<>9.6 0.8 (.(fit) 
<'>0./ .8.1.11.1 

69,8 .81350 

<•0,8 .84403 

<>0.0 .8.|.j,(8 

70,0 0.8.|,|0.> 

70,0 .8(5,16 

7<M .8(581 

/<>, 2 .8 |6J5 

70, .1 .84669 

7<U O.84/M 
7* VI • 8.175/ 

7»,5 .8.1800 

76.5 .848,11 

/o,0 .8. 1 888 

70./ 0.8 (o,ii 

/0.8 .8.10/5 

/o,H .85018 

70,0 .85061 

7 t,o ,8510,1 



•| 6 , 

•|6, 1 

46.0 

45.0 .86106 

45.8 .8(1065 

45.7 y. 86024 

45.6 .85(184 

45.5 .85041 

45,4 .8.5(xx) 

45.4 .85858 

O.85817 
•8.5775 
.85744 

.85691 

44.0 .85640 

44.8 y. 85607 

44.7 .85565 

44.6 .8.5524 

44.5 .85480 

44.4 .85448 

44,3 0.8.5505 

44.3 .85554 

44.4 .85510 

44.1 .85267 

44.6 .85225 

43.0 O.85182 

43.8 .85140 

43.7 .85006 

43.6 .85052 

43.6 .85000 

43.5 O.84066 

43.4 .840a.! 

43,3 .848/0 

43,-2 .84845 

43.1 .8470a 

O.84748 
.84704 
.84660 
.84616 
.8|57a 

6.84527 

.84483 

4 a , 4 . 8(430 

4 a , 3 .84404 

•I a, 3 .84350 

42, a 9.84305 



40,5 

42 

58 

18.60 

40,5 

43 

01 

44.87 

40,6 

43 

05 

11.13 

40,7 

43 

08 

37.40 

40,8 

43 

12 

03.66 

40,0 

43 

15 

20.03 

46.0 

43 

18 

5<> • 10, 




41,1 

43 

25 48.72 

41,2 

43 

20 14-90 

463 

43 

.12 41.25 

41.4 

43 

3<> 07.52 

41,4 

43 

.10 33.78 

41.5 

4.1 

4.1 00.05 

41,6 

43 

46 26.31 

41,7 

43 

49 52.58 

41,8 

43 

53 18.84 

41.O 

43 

56 45.ii 

4i,0 

44 

00 i 1. 37 

42,0 

41 

0.1 37. 64 

42,1 

44 

s, 

N 

C 

42,2 

44 

10 30. 17 

42.3 

44 

M 5<>.43 

42,4 

44 

17 22.70 

42,5 

44 

20 48.06 

42,5 

44 

24 15.22 

42,6 

44 

27 41.40 

42,7 

44 

.11 07.75 

42,8 

44 

34 34.02 

42,0 

44 

38 00.28 

43.0 

44 

41 26.55 

43.0 

-II 

44 52.8i 

43,1 

44 

48 IQ. 08 

43.2 

44 

51 45.34 

43.3 

41 

55 H.61 

43.4 

44 

58 37.87 

43,5 

45 

02 04. I.( 

43,6 

45 

15 30.40 

43.7 

45 

)8 56.67 


43,8 45 15 49.20 

43.0 45 <0 15-46 

44.0 45 22 4 r. 73 
44. < 45 26 07.90 

44.2 45 ay 34.26 

44.3 45 3.1 00.52 

44.4 45 3<> 26.70 

44.4 45 39 53.05 

44.5 45 43 10-32 

44.6 45 46 45.58 

14.7 45 50 11.8.1 
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Circular Functions. 



0.805 1 0.72083 1 69.3 
.8 


.807 .72222 


0,810 [0.72429 
.811 


0.815 10.72773 
.816 


0.820 1 0.73M& 
.821 


0.73455 

73523 . . 

73590 67,7 
73<J58 67,6 
73726 67,6 


0.73793 



0.741301 67,1 
67,0 



0.74707 



0.68222 

.68149 

.68076 

.68002 

.67929 

0.67856 

.67782 

.67709 


0.67488 

.67414 

.67340 

.67266 

.67192 

0.67118 

.67044 

.66969 

.66895 

.66821 

0.66746 

.66672 

.66597 

.66523 

.66448 

0.66373 

,66298 

.66223 

.66148 

.66073 

0.65998 


72.1 9.85783 

72.2 .85825 

72.2 .85867 

72.3 . 85908 

72.4 .85950 

72,4 9.859yi 

7 2,5 .86032 
72,6 .86074 

72,6 .86115 


72,8 9.86197 

72.8 .86238 

72.9 .86278 

73.0 .86319 

73 i° .86360 

73.1 9.86400 

73.2 .8644 1 

73.3 .86481 

73.3 .86522 

73.4 .86562 

73.5 9.86602 

73.5 .86642 

73.6 .86682 

73.7 .86722 

73.7 .86762 

73.8 9.86802 

73.9 .86841 

73.9 .86881 

74.0 .86920 

74.1 .86960 

74.1 9.86999 

74.2 .87038 



u -Jalnhlu w F 0 ' ooah fu w Fo' too 



41,3 9.83853 


40.9 [9.83624 
.83578 
.83532 
.83485 
.83439 

9.83393 
.83346 

• 83299 

• 83252 
. 83206 

9.83159 
.83112 
.83064 
.83017 
.82970 

39,7 9.82922 
39,6 .82875 

39,6 . 82827 

.82779 
.82732 

9.82684 
•. 82636 
.82588 
.82539 
.82491 


45 50 it. »4 
45 53 3«. n 

45 57 04.37 

46 00 30.64 
46 03 56.90 

46 07 23. 17 
46 10 49.43 
46 14 15-70 
46 17 41.96 
46 21 08.23 

46 24 34 • 49 
46 28 00.76 
46 31 27.02 
46 34 53-29 
46 38 19-55 

46 41 45.8a 
46 45 12.08 
46 48 3H.3S 
46 52 04.61 
46 55 30.88 

46 58 57. T4 

47 02 23.41 
•17 05 49.67 
47 09 15.91 
47 12 42.20 

47 16 08.47 
•17 19 34-73 
17 23 00.99 
47 26 27.26 
47 29 53*52 


47.5 47 33 19-79 

47.6 47 36 46.05 

47.7 47 40 12.32 

47.8 47 43 38.58 

47.9 47 47 04.85 

48.0 47 50 31. n 

48.1 47 S3 57.38 

48.2 47 57 23.64 

48.3 48 00 49.91 

48.4 48 04 16.17 

48.5 48 07 42.44 

48.5 48 tr 08.70 

48.6 48 14 34.97 

48.7 48 18 01.23 

48.8 48 21 27. so 

48.9 48 24 53.76 

49.0 48 28 20.03 

49.1 48 31 46.29 

49.2 48 35 12.56 

49.3 48 38 38.82 


38,2 9.81953 [ t | 48 42 05.09 




20S 


























Circular Functions. 


0.850 0.75128 1 66, 0 | 0.65998 


0.855 0.75457 
■856 .75523 

.857 .75588 

.858 .75654 


0.860 0.75784 
.861 .75849 

.862 .75915 

.863 .75980 

.864 .76045 

0.865 0.76110 
.866 . 76174 

.867 .76239 

.868 . 76304 

.869 . 76368 

0.870 0.76433 
.871 .76497 

.872 .76562 

.873 .76626 

.874 .76690 


0.875 0.76754 64,1 | 0.64100 

.876 .76818 64,0 

.877 .76882 63,9 

.878 .76946 63,9 

.879 .77010 63,8 

0.880 0.77074 63,7 

.881 .77138 63,6 

.882 .77201 63,6 

.883 .77265 63,5 

.884 .77328 63,4 

0.885 0.77391 63,3 

.886 .77455 63,3 

.887 .77518 63,2 

.888 .77581 63,1 

.889 .77644 63,0 

0.890 0.77707 62,9 

.891 .77770 62,9 

.892 .77833 62,8 

• 893 - .77896 62,7 

.894 .77958 62,6 

0.895 0.78021 62,6 0.62552 

.896 .78083 62,5 .62474 

.897 .78146 62,4 .62396 

.898 .78208 62,3 .62318 

.899 .78270 62,2 .62239 

0,900 0.78333 62,2 



75,8 9-87958 

75.8 .87995 

75.9 .88033 

76,0 . 88070 

76.0 .88107 

■76. 1 9.88144 

76,2 .88181 

76.2 .88218 

76.3 .88255 

76.4 .88291 

76.4 9.88328 

76.5 .88365 

76.6 .88401 

*66 .88438 

.8S474 

9-88510 
.88547 
.88583 
.88619 
.88655 

9.88691 
.88727 
.88762 
.88798 

77.3 .88834 

77.4 9.88869 

77.5 .88905 

77.5 .88940 

77.6 .88976 

77.6 .89011 

77.7 9.89046 

77.8 .89081 

77.8 .89116 

77.9 .8915T 

78.0 .89186 

78.0 9.89221 
78, t .89256 

78.1 .89291 

78.2 .89325 

78.3 .89360 


38.2 9.81953 

38.1 .81904; 

38.0 .81854 

37,9 .81805 

37,8 .8r755 

37.8 9.81705 

37.7 .81655 

37.6 .81605 

37,5 .81555 

37.5 .81504 

37.4 9.81454 

37.3 .81403 

37.2 .81353 

37.2 .81302 

37.1 .81251 

37.0 9.81200 

36.9 .81149 

36.9 .81098 

36.8 .81047 

36.7 .80996 

36.6 9.80944 

36.6 .80893 

36.5 .80841 

36.4 .80789 

36.3 -80738 

36.3 9.80686 

36.2 .80634 

36.1 .80581 

36,0 .80529 

36.0 .80477 

35.9 9.80424 

35.8 .80372 

35.8 .80319 

35.7 .80266 

35.6 .80213 

35.5 9.80160 

35.5 .80107 

35.4 .80054 

35.3 .8ocor 

35.2 .79947 

35,2 9.79894 
35,r .79840 

35.0 . 79786 

35.0 .79732 

34.9 .79678 

34.8 9.79624 

34.7 • 79570 

34,7 .79515 

34.6 .79461 

34.5 -79406 


48 42 05.09 
48 45 31.35 
48 48 57. Cl 
48 52 23.88 
48 55 50. 14 

48 59 16.41 

49 02 42. C7 
49 06 08.94 
49 09 35.20 
49 13 01.47 

49 16 27.73 

49 19 54-00 
49 23 20.26 
49 26 46.53 
49 30 12.79 

49 33 39.06 
49 37 05.32 
49 40 31-59 
49 43 57-85 
49 47 24.12 

49 50 50.38 
40 54 16.65 

49 57 42.9> 

50 01 09.18 
SO 04 35-44 

50 08 01 .71 
SO 11 27.97 

50 14 54.24 
So 18 20.50 

SO 21 46.76 

so 25 13.03 
SO 28 39.29 
50 32 05 .56 
50 35 31.82 
50 38 58.09 

50 42 24.35 
50 45 50.62 
50 49 16.88 
50 52 43.15 
50 56 09.41 

50 59 35-68 

51 03 01.94 
51 06 28.21 
5i 09 54.47 
51 13 20.74 

51 16 47.00 
51 20 13.27 
51 23 39.53 
Si 27 05.80 
51 30 32.06 


78,3 9.89394 34,5 9.79352 54,7 1 51 33 58.33 


u -I si nh lu " F °' ooshiu u F 0 ' 
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Circular Functions. 



0.62161 
.62083 
.62004 
.61926 
.61847 

0.61769 
.61690 
.61611 
.61532 
.61453 

0.61375 

.61296 
.61217 

.61137 
.61058 

0.60979 
6o,9 .60900 

60,8 .60820 

60,7 .60741 

60,7 .60662 



0.60183 

79.9 

.60104 

79.9 

.60024 

.59944 

80.0 

80.0 

.59864 

80.I 

0.59783 

80,2 

.59703 

80,2 

.59623 

80,3 

.59543 

80,3 

. 59462 

80,4 

0.59382 

80,5 

.59301 

80,5 

.59221 

8o,6 

.59140 

80,6 

.59060 

So, 7 

0.58979 

80,8 

.58898 

80,8 

.58817 

80,9 

.58736 

80,9 

.58655 

81,0 

0.58S74 

8i,o 

.58493 

81,1 

.58412 

81,2 

.58331 

81,2 

. 58250 

81,3 

0.58168 

Si,3 

cosh iu 

« Fo' 


9.90070 

.90103 

.90136 

.90168 

.90201 



9.90717 


9.91031 


9.79077 


33,2 

.78348 

33,1 

.78291 

33.1 

9.78234 

33,0 

.78177 


32,4 9.77658 


. 59.2 

29 59.3 
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Circular Functions. 


[1 

sin i! 

u Fo' 

0.950 

O.81342 

58,2 

.951 

.81400 

58,1 

.952 

.81458 

58,0 

.953 

.81516 

57-9 

.954 

.81574 

57,8 

o.9S5 

O.81631 

57,8 

.956 

.81689 

57,7 

• 957 

.81747 

57,6 

• 958 

.81804 

57,5 

•959 

.81862 

57,4 

0.960 

0.81919 

57,4 

.961 

O.81976 

57,3 

.962 

.82034 

57,2 

.963 

.82091 

57,1 

.964 

.82148 

57,o 

0.965 

0.82205 

56.9 

.966 

.82262 

56,9 

.967 

.82319 

56,8 

.968 

.82375 

56,7 

.969 

.82432 

56,6 

0.970 

O.82489 

56,5 

.971 

.82545 

56,4 

.972 

,82601 

56,4 

• 973 

.82658 

56,3 

■ 974 

82714 

56,2 

0.975 

0.82770 

56,1 

.976 

.82826 

56,0 

• 977 

.82882 

56,0 

.978 

. 82938 

55,9 

• 979 

.82994 

55,8 

0.980 

0.83050 

55,7 

.981 

.83105 

55,6 

.982 

.83161 

55,5 

.983 

.83216 

55,5 

.984 

.83272 

55,4 

0.985 

0.83327 

55,3 

.986 

.83382 

55,2 

.987 

.83438 

55,1 

.988 

.83493 

55,o 

.989 

.83548 

55,0 

0.990 

0.83603 

54,9 

.991 

.83657 

54,8 

• 0 92. 

.83712 

54.7 

•993 

.83767 

54,6 

• 994 

.83821 

54,5 

0.995 

0.83876 

54,5 

.996 

.83930 

54,4 

• 9 97 

.83985 

54,3 

.998 

.84039 

54,2 

.999 

.84093 

54,i 

1. 000 

0.84147 

54,0 

u 



0.581(18 
. 580S7 
.58006 
.57924 
•57842 


.57679 
•57597 
•57516 
• 57-134 


.57270 

•57188 

.57106 

.57024 



0.55702 

556(9 

55536 

55453 

55370 



81.6 9.91186 

81.7 .91-216 

81.7 -9(247 

81.8 .91278 
Si,Q .91308 

81.9 9.91339 

82,0 .91369 

82.0 .91399 

82.1 .91429 

82.1 .91460 

82.2 9.91490 

82.3 .91520 

82.3 .9(550 

82.4 .91580 

82.4 .91610 

82.5 9.91639 

82.5 .91669 

82.6 .91699 

82.7 .91728 

82.7 .9(758 

82.8 9.9I787 

82.8 .91817 

82.9 .91846 

82,9 .9(875 

83.0 .91905 

83.0 9.91934 
.91963 
.91992 
.92021 
.92050 


9.92079 

.92107 

.92(36 

.92165 

•92(93 

9.92222 

.92250 

.92279 

.92307 

.92335 

9.92364 

.92392 

.92420 

.92448 

.92476 

9.92504 


3 i*i 9.76469! 

31.0 .76408 1 

30,9 .76347 

30,9 • 762S6 

30,8 .76225 

30,7 9.76163 
30,7 .76102 

30,6 . 76040 

30,5 -75979 \ 

30,5 .75917 

30,4 9.75855 
30,3 - 75793 
30,3 . 75731 
30,2 .75668 

30.1 .75606 

“* 9-75543 


29,8 9 

29.7 

29,6 

29,6 

29,5 



9.74909 


28,5 19-73933 

28,4 


54 25 51.57 
54 29 (7.83 
54 32 44- (O 
54 36 10.36 
54 39 36.63 

54 43 02.89 
54 46 29. 15 

54 49 55.42 
54 53 21.68 

54 56 47-95 

55 00 14.21 
55 03 40.48 
55 07 06.74 
55 10 33.01 
55 13 59.27 

55 17 25.54 
55 20 S'- 80 
55 24 18.07 
55 27 44.33 
55 31 10.60 

55 34 36.86 
55 38 03.13 
55 4' 29.39 
55 44 55-66 
55 48 21.92 

S5 51 48.19 
55 55 14-45 

55 58 40.72 

56 02 06.98 
56 05 33.25 

56 08 59.51 
56 12 25.77 
56 15 52.04 
56 19 18.30 
56 22 44-57 


65.5 56 26 10.83 

65.6 562937.(0 

65.7 56 33 03.36 
65,9 56 36 29.63 

66.0 56 39 55.89 

66.2 56 43 22.16 

66.3 56 46 48.42 

66.5 56 50 14.69 

66.6 56 53 46.95 

66.8 56 57 07.22 

66.9 57 00 33.48 

67.0 57 03 59.75 

67. 2 57 07 26.01 

67.3 57 10 52.28 

67.5 57 (4 18.54 

67.6 57 1 7 44. 8( 


cosh iu w Fo' I loa- 
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Circular Functions. 



u 

sin u 

w Fo' 

1 .000 

0.84147 

54,0 

.001 

.84201 

53,9 

.002 

.84255 

53,9 

.003 

.84309 

53,« 

.004 

.84363 

53.7 

1.005 

0.84416 

53,6 

.006 

.84470 

53,5 

.007 

.84523 

53,4 

.008 

.84577 

53,4 

.009 

.84630 

53,3 

1. 010 

0.84683 

53,2 

.011 

•84736 

53,1 

.012 

.84789 

53,0 

.013 

.84842 

52,9 

.014 

.84895 

52,8 

1 .015 

0.84948 

52,8 

.016 

.85001 

52,7 

.017 

.85053 

52,6 

.018 

.85106 

52,5 

.019 

.85158 

52,4 

1.020 

0.85211 

52,3 

.021 

.85263 

52,3 

.022 

.85315 

52,2 

.023 

.85367 

52,i 


0.51910 

51.8 .51824 

51. 7 -SI739 

51.7 .51653 

51.6 .51568 

51.5 0.51482 

51.4 .51396 

51.3 .5i3io 

51.2 .51224 

51.1 .51139 

51.1 0.51053 

51.0 .50967 

50.9 -50881 

50.8 .50794 

50.7 .50708 

50.6 0.50622 

50.5 .50536 

50.4 .50449 

50,4 .50363 

50.3 -So 277 

50.2 0.50190 

50.1 .50104 

50,0 .50017 

49.9 . 49930 

49.8 .49844 

49,8 0.49757 


84.x 9.92504 

84.2 .92532 

84.3 .92560 

84.3 .92587 

84.4 .92615 

84.4 9.92643 

84.5 .92670 

84.5 .92698 

84.6 .92725 

84.6 .92752 

84.7 9.92780 

84.7 .92807 

84.8 .92834 

84.8 .92861 

84.9 .92888 

85.0 9.92915 
8s,o .92942 

85.1 .92969 

85.1 .92996 

85.2 .93023 

85.2 9.93049 

85.3 .93076 

85.3 . 93103 

85.4 .93129 

85.4 .93156 

85.5 9.93182 

85.5 .93208 

85.6 

85.6 

85.7 

85.7 9.93313 

85.8 .93339 

85.8 .93365 

85.9 - 93391 

85,9 . 93417 

86,0 9.93443 

86.0 .93469 

86.1 .93494 

86.1 .93520 

86.2 .93546 

86.2 9-93S7I 

86.3 .93597 

86.3 .93622 

86.4 .93647 

86.4 .93673 

86.5 9.93698 

86.5 .93723 

86.6 .93748 

86.6 .93773 

86.7 .93798 

86,7 9.93S23 



9.73264 

.73196 

.73128 

.73060 

.72992 



26,7 9 
26,6 
2 6,6 

26,5 

26,4 


57 17 44.8 i 
57 21 11.07 
57 24 37-34 
57 28 03.60 
57 31 29.87 


68.4 573456.13 

68.5 57 38 22.40 

68.7 57 4i 48.66 

68.8 57 45 14.92 

69.0 574841.19 

69.1 57 52 07.45 

69.3 57 55 33-72 

69.5 57 58 59.98 

69.6 58 02 26.25 

69.8 58 05 52.51 

69.9 58 09 18.78 

70.1 58 12 45.04 

70.2 58 l 6 IT. 31 

70.4 58 19 37.57 

70.6 58 23 03.84 

70.7 58263O.IO 

70.9 58 29 56.37 

71.0 58 33 22.63 

71.2 58 36 48.90 

71.3 58 40 15.16 

71.5 58 43 41.43 

71.7 S8 47 07.69 

71.8 58 50 30-96 

72.0 58 54 00.22 

72.2 58 57 26.49 

72.3 59 00 52.75 

72.5 59 04' 19.02 

72.6 59 07 45.28 

72.8 59 n II. 54 

73.0 59 14 37.8l 

73.1 59 18 04.07 

73.3 59 2r 30.34 

73.5 59 24 56.60 

73.6 59 28 22.87 

73.8 59 3i 49.13 

74.0 59 35 15.40 
74, '2 593841.66 

59 42 07.93 
74,5 594534.19 

74.7 59 49 00.46 

74.8 59 52 26.72 

75.0 59 55 52.99 

75.2 59 59 19.25 

75.4 60 02 45.52 

75.5 60 06 11.78 

75,7 60 09 38.05 
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0 

sin u 

<0 Fo' 

cos u 



9.93S23 

•93848 

■93873 

.93898 

•93922 



9.94190 

•94214 

.94238 

.94262 

.94286 

9-94310 

•94334 

•94357 

•9438l 

■94405 

9-94428 
•944SI 
•94475 
•94498 
• 94522 

9-94545 

•94568 


9.94660 

.94683 

• 94706 
•947?9 
■94751 

9-94774 

•94797 

.94819 

.94842 

.94864 

9.94887 

• 94909 

• 94931 
•94954 
•94976 


24,9 9 .69686 
24,9 .69610 

24.8 . 69534 

24.7 -69458 

24.7 .69381 

24,6 9-69305 

24.6 .69228 
24,5 .(foist 

24.5 .69074 

24.4 .68997 

24,3 9.68920 

24.3 .68842 

24,2 .68764 

24.2 .68686 

24.1 .68608 

24.1 9.68530 
24 >o .68451 

23.9 .68373 

23.9 .68294 

23.8 .68215 

33.8 9.68135 
2 3,7 .68056 

23.7 .67976 

23.6 .67896 

23.6 .67816 

23.5 9.67736 

23.4 .67656 

23.4 .67575 

23.3 .67494 

23.3 .67414 

23.2 9.67332 

23.2 .67251 

•23,1 .67169 

23,0 .67088 

23,0 .67006 

22.9 9.66924 

22.9 .66841 

22.8 .66759 

22,8 .66676 

22.7 .66593 

22,7 9.66510 

22.6 . 66426 

22.5 .66343 

22,5 . 66259 

22.4 .66175 

22,4 9.6609r 

22.3 .66007 

22,3 . 65922 

22,2 . 65837 

22,2 . 65752 


75.7 60 09 38.05 
75,9 Co 13 04.31 

76, r Co 16 30.58 

76.2 60 19 56.84 

76.4 60 23 23. 11 

76.6 60 26 49.37 

76.8 Go 30 15.64 

77.0 60 33 41.90 

77, t 603708.17 

77.3 60 40 34.43 

77.5 60 44 00.69 

77.7 60 47 26.96 

77.9 60 50 53.22 

78.0 60 54 19.49 

78.2 60 57 45.75 

78.4 61 01 12.02 

78.6 61 04 38.28 

78.8 610804.55 

79.0 61 n 30.81 

79.2 61 14 57.08 

79.3 611823.34 

79.5 61 21 49.61 

79.7 61 25 15.87 

79.9 61 28 42. 14 

80.1 61 32 08.40 

80.3 6i 35 34.67 

80.5 61 39 00.93 

80.7 61 42 27.20 

80.9 61 45 53.46 

81.1 61 49 19.73 

81.3 61 52 45-99 

81.5 61 56 12.26 

81.7 615938.52 

81.9 62 03 04.79 

82.1 62 06 31.05 

82.3 62 09 57.31 

82.5 62 13 23.58 

82.7 62 16 49.84 

82.9 62 20 16. 1 1 

83.1 62 23 42.37 

83.3 62 27 08.64 

83.5 62 30 34.90 

83.7 623401.17 

83.9 62 37 27.43 

84.1 62 40 53-70 

84.3 62 44 19.96 

84.5 62 47 46.23 

84.7 62 51 12.49 

84.9 62 54 38.76 

85.1 62 58 05.02 


9.94998 22,1 9.65667 85,3 1 63 01 31.29 
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Circular Functions. 


0.4,1466 

•44377 

.44287 

.44197 

.44108 

0.44018 

.43928 

.43838 

.43748 

.43658 

0.43568 

.43478 

.43388 

.43298 

.43208 



I . 130 

0.90441 

42,7 

42,6 

42,5 

.131 
. 132 


.133 

.90569 

42,4 

.134 

.90611 

42,3 

1.135 

0.90653 

42,2 

. 136 

,90696 

42, ( 

.137 

.90738 

42,0 

.138 

.90780 

41,9 

.139 

.90822 

41.9 

1 . 140 

0.90863 

41,8 

.141 

.90905 

41.7 

.142 

.90947 

41,6 

.143 

.144 

.90988 

.91030 

41,5 

41,4 

r.145 

0.91071 

41,3 

.146 

.147 

.148 

.149 

1 . 150 

.91112 

.9”53 

.9H95 

.91235 

0.91276 

41,2 
41, r 
41,0 
40,9 

40,8 

u 

-i sinh lu 

« Fo' 


0.43118 

.43027 

.42937 

.42847 

.42756 

0.42666 

.42576 

.42485 

.42394 

.42304 

0.42213 

.42123 

.42032 

.41941 

.41850 

0.41759 

.41669 

.41578 

.41487 

.41396 

0.41305 

.41214 

.41122 

.41031 

.40940 


1 ofl sin ti 


89.1 9.94998 

89.2 .95020 

89.2 .95042 

89.3 .95054 

89,3 .95086 

89.3 9.95108 

89.4 -95130 

89.4 -95151 

89.5 .95173 

89.5 .95195 

89.6 9.95216 

89.6 .95238 

89.7 .95259 

89,7 -95281 

89.7 -95302 

89.8 9.95323 

89.8 .95345 

89.9 . 95366 

89.9 -95387 

90,0 .95408 

90.0 9.95429 

90.1 .95450 

90,1 .95471 

90,1 .95192 

.95513 

9-95534 
•95554 
•95575 
.95596 
.95616 

9-95637 
.95657 
.95678 
.95698 

.95718 

9-95738 
•95759 
•95779 
•95799 

.95819 

9.95839 
.95859 
.95879 
.95899 
.95918 



.96016 


9.65667 

.65581 

.65496 

.65410 

.65324 


21,8 I 9.65238 

21,8 I .65151 
.65064 
.64977 
.64890 

21,6 ]g. 64803 
.64715 
.64628 

•64540 
.64451 

21.3 I9.64363 
.64274 
.64185 
.64096 
.64007 

21,0 | 9.63917 
.63827 
.63737 
.63647 
.63556 

9.63466 
.63375 
.63283 

.63192 
.63IOO 

20,5 I 9.63008 
.62916 
.62824 
.62731 

20.3 .62638 

20,2 9.62545 
.62451 
.62358 
.62264 
.62170 

9.62075 
.61981 
.61886 

19,8 .61791 

.61695 

19,7 9.6l600 
.61504 
.61408 
.61311 
.61215 


85.3 63 01 31.29 

85.5 63 04 57.55 

85.8 63 08 23.82 

86.0 63 11 50.08 

86.2 63 '15 16.35 

86.4 63 iS 42.61 

86.6 63 22 08.88 

86.8 63 25 35.14 

87.0 63 29 or. 41 

87.3 63 32 27.67 

87.5 63 35 53-93 

87.7 63 39 20.20 

87.9 63 42 46.46 

88. 1 63 46 12.73 

88.4 63 49 38.99 

88.6 63 53 05.26 

88.8 63 56 31.52 

89.0 63 59 5*7 -79 

89.3 64 03 24.05 

89.5 64 06 50.32 

89.7 64 10 16.58 

90.0 64 13 42.85 

90.2 641709.11 

90.4 64 20 35.38 

90.6 64 24 01.64 

90.9 64 27 27.91 

91. 1 64 30 54.17 

91.3 64 34 20.44 
y 1,6 64 37 46.70 

91.8 64 41 12.97 

92, r 64 44 39-23 

92.3 64 48 05.50 

92.5 64 51 31.76 

92.8 64 54 58.03 
93>o 64 58 24.29 

93.3 65 01 50.56 

93.5 65 05 16.82 

93.8 65 08 43.08 

94.0 651209.35 

94.2 65 15 35.6 i 

94.5 65 19 01.88 

94.7 65 22 28.14 

95.0 65 25 54-41 

95.2 65 29 20.67 

95.5 65 32 46.94 

95.8 65 36 13.20 

96.0 65 39 39.47 

96.3 65 43 05.73 

96.5 65 46 32.00 

96.8 65 49 58.26 


0.40849 9i,3 I 9-96036 


9.61118 | 97,0 |6s 53 24.53 


u> Fo' log cosh lu « Fi' 
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Circular Functions. 



0.93910 


.234 . 9438 a 33 ,o 

I.23S 0.94415 33,0 

.236 .94448 32.9 

.2 37 .94481 32,8 

.238 .94513 

•239 .94540 

1.240 0.945781 32,5 
.24r .94011 

.242 . 94^43 

.243 .94675 

,244 .94708 


0.94740 
.94772 

.247 .9-1803 

.248 .94835 

.249 .94867 

1.250 0.94898 


-I slnli lu 


0.36236 

.36143 

.36049 

.35956 

.35863 

0.35769 

.35676 

.35582 

.35489 

.35395 

0.35302 

.35208 

.35115 

•35031 

.34927 

0 . 348.34 
■34740 
• 34646 
•34552 
.34458 

0.34365 

.34271 

■34177 

.34083 

.33989 

0.33895 

.33800 

.33706 

.33612 

.33518 

0.33424 

•33330 

.33235 

.33141 

.33047 

0.32952 
.32858 
.32763 
. 32669 
•32574 

0.32480 

.32385 

.32290 

.32196 

.32101 

0.32006 

.31912 

.31817 

.31722 

.31627 



log sin u 


9.96943 
.96900 
.96977 
• 9f"J94 

93.3 *970) 1 

93.4 9.97027 

93.4 -97014 

93.5 .97060 

93.5 .9/077 

93.5 * 97093 

93.6 9. 97 no 

93.6 .97126 

93/> .97142 

93.7 .97159 

93.7 -97175 

9.97191 
.97207 
.97223 

93.8 .97239 

93.9 . 97255 

93.9 9.97271 
93.9 .97287 

91.0 .97303 

94.0 .97319 

94.0 . 97331 

94. r 9.97350 

94.1 .97366 

94.1 -97381 

94.2 . 97397 

91.2 .97412 

94.2 9.97428 

94.3 . 97443 

94.3 .97458 

94.3 .97474 

94.4 .97489 

94.4 9.97504 

9-1,4 .97519 

94.5 .97534 

94,5 .97549 

94.5 .97561 

94.6 9.97579 

94.6 .97591 

94.6 .97609 

91.7 .9762.1 

94.7 . 97638 

94.7 9.97653 

94.8 .97668 

94.8 .97682 

9*1,8 .97(97 

94.9 -977H 

94,9 9.97726 


— 


F„' 

[oo COS II 

16,9 

9. 55914 



16,1 9.54200 
16,1 . 54083 

16,0 , 53</»5 

16,0 . 538.18 

15,9 *53730 

15,9 9 . 536 n 


9.53013 

.52892 

.52771 

.52050 

.52528 

9 . 52 .|o 6 

.52283 

.52160 

.52036 

•51913 

9.51788 

.51664 

• 51 S 39 

. 5 MI 3 

.51287 

9 . 51 i 6 i 

.51034 

.50907 

. 50780 
.50652 

9.50524 
.50395 
. 5026(1 
.50136 
.5000(1 



7‘» 21 33.18 
70 24 59-14 

70 28 25,71 
7 “ 31 5 i .!>8 
7 ‘* 35 18,24 
70 38 ,|.|. 5 I 
70 ,|J 10,77 

70 45 37.04 
70 49 03.30 
70 52 29.57 
70 55 55 . 8,1 

70 59 22.09 

71 02 48.3ft 
71 06 14.62 
71 09 40.89 
71 13 07.15 
71 I<» 33-12 

71 19 59.68 
71 23 25,95 


9-49875 


71 30 18,48 
71 33 44.74 

71 37 ir.oi 
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Circular Functions. 


11 

Bill U 

<" Fu 

GOB U 

w Fu' 

lOQ Bill 11 

« F,,' 

lOQ QOS II 

", Fu' 

u 

I. -350 

o.</.| 8 t /8 

31.5 

0.31532 

0 - 1.0 

0-07728 

I.I .4 

1 M 9875 

* 30,7 

7 *° 37 , ** , .oi 

.ugi 

.94030 

.11,1 

• 3 1-137 

04,0 

•07740 

14,4 

•40745 

I 3 i,i 

71 40 37-7 

.252 

.94061 

31.3 

.31342 

EttSl 


14,3 

•49613 

* 3 *. 6 

71 44 03.54 

.253 


31.2 

■31247 


1 

14,3 

.40481 

132,0 

71 47 29. 80 

. .551 


.11.2 

•31152 



14,2 

•49340 

* 32,5 

71 50 56.07 

1.255 

0.05055 

3 M 

0.31057 

05,1 

9.07707 

14.2 

9.49216 

132,9 

71 54 22.33 


,05080 

31.0 

.30082 

05.1 

.97812 

14,1 

.41/983 

* 33,4 

71 57 48,60 

■ ~57 

• 05 i 17 

30,0 

. 31 >887 

05 , 1 

.97826 

M,i 

.48950 

* 33,8 

72 01 14,86 

.25K 

. 05 i .|8 

30,8 

..10772 

05,1 

.07840 

M.o 

.4,8816 

* 34,3 

72 04 4 l -*3 

• .*59 

.05178 

. 10.7 

.30I.77 

05,2 

.97854 

I, |,0 

. 48(411 

13 - 1,7 

72 08 07.39 

1.21'itt 

O.Ofi.NK) 

30,8 

0.30582 

05,2 

0.07888 

13,9 

9.48546 

* 35,2 

72 II 33.66 

,2()l 

.05210 

30,5 

.30486 

05.2 

.97883 

13.9 

.48411 

135,7 

72 U 59.92 

. 2(>2 

. 052/0 

30 , -1 

.30.101 

05,3 

.oy8«/> 

13,9 

.48275 

136,1 

72 l8 26,iy 

• 2<M 

. 05.100 

. 10.3 

.30.it/ > 

05,3 

.071/19 

M,8 

.48138 

136.6 

72 21 52.45 

• 26| 

• 05.131 

30,2 

.3020I 

05,3 

.97923 

13.7 

.48002 

* 37.1 

72 25 18.72 

i . 265 

0.05.181 

30, t 

0.30105 

05,4 

0.97937 

13,7 

9.47864 

* 37,6 

72 28 44.98 

.266 

. 05.101 

30,0 

.30010 

05.4 

•97951 

13.7 

.47726 

138,0 

72 32 11.24 

.267 

.05121 

20,0 


05,4 

. 97</>4 

13,6 

•47588 

138,5 

72 35 37 - 5 * 

.268 

. 0 . 5 . 15 ' 

20,8 

.20810 

05.5 

.97078 

13/ 

.47440 

* 30,0 

72 39 03.77 

.269 

‘O 5 | 8 o 

20.7 

>A)7M 

05,5 

•07001 

13,5 

.47310 

* 39,5 

72 42 30.04 

1 , 270 

0.05510 

20.8 

0.21/28 

05,5 

O.98005 

* 3.5 

0 . 47*70 

140,0 

72 45 56.30 

.27 1 

. 0551,0 

20.5 

.20533 

05,5 

.98018 

i' 3.4 

.47030 

* 40,5 

72 49 22.57 

.272 

. 055 ^) 

20, .1 

• 3 i )437 

05,8 

.98032 

* 3.4 


141,0 

72 52 48.83 

. 27.1 

.05500 

20,3 

.20341 

05,8 

.1/8045 

SHU] 

.46748 

* 4*,5 

72 56 15.10 

.27.1 

.058128 

20,2 

.21/248 

05,8 

.<>8058 

* 3,3 

.46606 

142,0 

72 59 4 I -36 


0.05857 

20,2 

0.20150 

05,7 

9.98072 

* 3,2 

9.46464 

* 42.5 

73 03 07.63 

.27(1 

.931 >86 

20,1 

.20154 

05,7 

.98085 

* 3,2 

.46321 

* 43,0 

73 1/ 33 -89 

.277 

.05715 

29,0 

. 28050 

05,7 

.98098 

13.1 

.4(1178 

* 43,5 

73 10 00. 16 

. 27 « 

.05711 

28.0 

.28883 

05.7 

,</8l M 

13,1 

■ 46034 

* 44,1 

73 13 26.42 

.279 

. 0577,1 

28,8 

.28787 

05.8 

.98124 

1.1,0 

.45890 

* 44.6 

73 *6 52.69 

1.280 

0.058112 

28.7 

0.28872 

05,8 

9 .<> 8 i 37 

* 3,6 

0.45745 

145 ,* 

73 20 18.95 

.281 

■ 058.10 

28,8 

. 28578 

05,8 

.1/8150 

* 3.6 

.45000 

l.( 5,6 

73 23 45.22 


.05850 

28,5 

.38480 

05,0 

.1/8163 

12,9 

• 45-154 

146,2 

73 27 11.48 

.283 

.05887 

28,4 

.28384 

05.0 

.98176 

12,9 

.45307 

146,7 

73 30 37.75 

.28; 

•05018 

28,3 

.28288 

05,0 

. 98 i »9 

12,8 

.45*60 

* 47,3 

73 34 04.01 

1 .285 

0.05014 

28,2 

0.28102 

05,0 

9.1)8202 

12,8 

9 . 450*3 

147,8 

73 37 30.28 

.286 

•05073 

28,1 

. 2801/1 

*/,(> 

' .08214 

12,7 

. 44 «»S 

*48,3 

73 40 56.54 

.287 

.lyitxKi 

28,0 

.28000 

(/i.o 

.1/8227 

*2,7 

. 447*6 

148,9 

73 44 22.81 

.288 

■ 08x128 

27,0 

> 27</>4 

«/>,(> 

.1/8240 

12,6 

.44567 

* 49,5 

73 47 49-07 

• 289 

.1/1058 

27,8 

.27808 

98,1 

.98252 

12,6 

• 444*7 

150,0 

73 5 * * 5.34 

1 . 21 JO 

0.1/1084 

27.7 

0.27712 

98,1 

9.98265 

12,5 

9.44267 

150,6 

73 54 4 *.60 

• 2</l 

.961 1 1 

37,8 

.27818 

«/*,* 

.98277 

12,5 

. 44**6 

151,1 

73 58 07.86 

.202 

.1/6130 

37.5 

.27520 

i/>, 1 

.1/821/0 

12,4 

.43065 

* 5 i ,7 

74 01 34.13 

.205 

.1/1(16 

27.1 

.27.12.1 

</',2 

.08302 

* 2,4 

-13813 

152,3 

74 05 00.39 

.294 

■ l/'IOl 

27.3 

.27328 

0<',2 

.98315 

* 2,3 

.43(160 

152,9 

74 08 26.66 

1 . 305 

O.i/ >221 

27,2 

0 . 2723 1 

«/l,'2 

9 . 1)8327 

12,3 

9.43507 

153,5 

74 1* 52.92 

.200 

,</'a|H 

37 J 

.27135 

!/',2 

. 1/8339 

12,2 

.43353 

* 54,0 

74 *5 19-19 

. 2 t /7 

. 1 /U 75 

- 7,0 

.27030 

ll 8,3 

. 1/8351 

12,2 

.43109 

*• 54 , 6 

74 *8 45-45 

.208 

. 1/l.FU 

28,0 

. 21/43 

‘/},3 

.98364 

12,2 

•43044 

* 55,2 

74 22 ir.72 

.299 

.'/M20 

•28,8 

. 28848 

08,3 

.98376 

12,1 

.42888 

* 55,8 

74 25 37.98 

1.300 

0.1/1358 

28,7 

0.28750 

08,4 

9.98388 

12,1 

9.42732 

156,4 

74 29 04.25 

U 

-Islnlilu 

M Fu' 

cosh In 

M Fu' 

»lnh lu 
loo |“* 

w Fo' 

lop cash lu 

w Fo' 

u 
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Circular Functions. 



i .300 0.96356 26,7 


.96797 ! 

25,1 

.96822 

25,0 

.96847 

24,9 

0.96872 

24,8 


24,7 


•24,6 

.96946 

24,5 

.96970 

24,4 

0.96994 

24,3 


•97371 22,8 

•97394 2 2,7 


O.97572 


O.2675O 

.26654 

.26557 

.26461 

.26364 

o . 26268 
.26171 
.26075 
.25978 
.258S2 

0.25785 
.256S8 
. 25592 
•25495 
.25398 

o . 25302 
.25205 
.25108 
.25011 
.24914 

0.24818 

.24721 

.24624 

.24527 

.24430 

0.24333 

.24236 

.24139 

.24042 

.23945 

0.2384S 

.23750 

.23653 

.23556 

.23459 

0.23362 

.23264 

.23167 

.23070 

.22973 

0.22875 

.22778 

.22681 

.22583 

.22486 

0.223S8 

.22291 

.22193 

.22096 

.21998 

0.21901 


9.9S388 
.98400 
.98412 
. 98424 
.98436 

9.98447 

.98459 

.98471 

.9S4S3 

.98494 

9.98506 

.98518 

.98529 

.98541 

.98552 

9.98563 

.98575 

.9858:) 

.98597 

.98608 

9.98620 

.98631 

.98642 

.98653 

.98664 

9.98675 

.98686 

.98696 

.9870; 

.98718 

9.98729 

.58739 

.98750 

.98760 

.98771 

9.98781 

.98792 

.98802 

.98812 

.9SS23 

9.98833 

.98S43 

.9S853 

.98863 

.98873 

9.988S3 

.98893 

.98903 

.98913 

.98923 

9.98933 


9.42732 I 
•42575 

.42418 
.42260 
.42102 ' 

11,8 [ 9.41942 
n, 8 1 .41782 
.41622 
.41461 
.41299 

11,6 g. 41137 

5 -40974 

5 .40810 

5 .40646 

.40481 


9.40315 

.40148 

.3998 i 

■39814 

.39645 


9-394 76 
.39306 

.39135 
.38964 

io,9 1 -38792 


9.38619 

.38446 

.38272 

.38097 

•37921 

9-37744 

.37567 

.37389 

.37210 

•37031 

9-36851 

.36669 

.36487 

.36305 

.36121 

9.35937 

•35751 

.35565 

.35378 

.35191 

9-35002 

.34813 

.34622 

.34431 

.34239 


74 29 04.25 
74 32 30.51 
74 35 56.78 
74 39 23.04 
74 42 49-31 

74 46 15.57 
74 49 41-84 
74 53 08.10 

74 56 34-37 

75 00 00.63 

75 03 26.90 
75 06 53 .i 6 
75 10 19.43 
75 13 45.69 
75 17 H.96 

75 20 38.22 
75 24 04.49 
75 27 30.75 
75 30 57.01 
75 34 23.28 

75 37 49-54 
75 41 I5.8 i 
75 44 42.07 
75 48 08.34 

75 5i 34.6o 

75 55 00.87 

75 58 27. 13 

76 01 53.40; 
76 05 19.66 
76 08 45-93 

76 12 12.19 
76 15 38,46 
76 19 04.7 2 
76 22 30.99 
76 25 57.25 

76 29 23.52 
76 32 49.78 
76 36 16.05 
76 39 42.31 
76 43 08.58 

76 46 34.84 
76 50 01 . II 

76 53 27.37 
"6 56 53.63 

77 00 19.90 

77 03 46.t6 
77 07 12.43 
77 10 38.69 
77 14 04.96 
77 17 31.22 


9.34046 | 193,5 I 77 20 57.49 
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Circular Functions, 



1.350 0.97572 21,9 0.2 

•351 .97594 21,8 .2 

• 352 .97616 21,7 .2 

• 353 .97638 21,6 

•354 .97659 21,5 


1-355 0.97681 2 

.356 


.98050 19,7 
.98070 19,6 


.388 

.98334 

• 8,2 

.389 

.98352 

18,1 

1.390 

0.98370 

18,0 

.391 

.98388 

17,9 

.392 

.98406 

17,8 

.393 

.98424 

17,7 


1-395 0.98459 17,5 

.396 .98476 17.4 

.397 . 98494 17,3 

.398 .98511 17,2 

• 399 .98528 17,1 



log sin u 

“ F 0 ' 

log cos u 

“ Fit 

u 


97,6 9.9S933 



0.21413 | 97,7 I 9.CS981 
.2 
.2 


20,9 0.20924 

20,8 . 20826 


.20826 
.20728 [ 97,8 
.20630 I 97,8 

. 20533 
0.20435 

.20337 
.20239 97.9 

.20141 98,0 

. 20043 98,0 

o. 19945 98,0 


o. 19455 


9.99074 


9.99119 


9.9920s 



9,7 9.34046 

9.7 .33852 

9.7 .33657 

9,6 .33461 

9.6 .33264 

9,5 9.33067 

9.5 .32868 

9,4 .32669 

9.4 , .32468 

9,3 .32267 

9.3 9.32064 

9,2 ,3r86i 

9,2 .31656 

9.2 .31451 

9.1 .31244 

9 , i 9.31037 
9,0 .30828 

9.0 .30619 

8,9 .30408 

8,9 .30196 

8.8 9-29983 

8.8 . 29769 

8.7 .29554 

8,7 .29338 

8.7 .29121 

8.6 9.28903 

8.6 .28683 

8.5 .284G2 

8.5 .28240 

8.4 .28017 

8,4 9.27793 

8.3 .27568 

8,3 .27341 

8,3 -27113 

8.2 .26884 

8,2 9.26654 

8.1 .26422 

8,1 .26189 

8,0 .25955 

8,0 .25719 

7.9 9.25482 

7,9 .25244 

7.8 .25004 

7,8 .24763 

7,8 .24521 

7.7 9.24277 

7,7 .24032 

7.6 .23785 

7,6 . 23537 

.23288 


193,5 77 20 57-49 
194,4 77 24 23.75 
195,3 77 2 7 50.02 
196,2 77 31 16.28 
, 97>2 77 34 42.55 

198.1 77 38 08. 8r 

199.1 77 41 35.o8 

200.0 774501.34 

201.0 77 48 27.61 

202.0 77 51 53.87 


203.0 77 55 20. 14 

204.0 77 58 46.40 

205.0 78 02 12.67 

206.0 78 05 38.93 

207.0 78 09 05.20 

208.0 78 12 31-46 

209.1 78 15 57.73 

210.1 78 19 23.99 

211.2 78 22 50.25 

212.3 78 26 16. 52 

213.4 78 29 42.78 

214.5 78 33 09.05 

215.6 78 36 35.31 

216.7 78 40 01.58 

217.8 78 43 27.84 

219.0 784654.11 

220.1 78 50 20.37 

221.3 78 53 46.64 

222.5 78 57 12.90 

223.7 : 79 00 39. 17 

224.9 79 04 05.43 

226.1 79 07 31.70 

227.3 79 10 57.96 

228.5 79 14 24.23 

229.8 79 17 50.49 

231.1 79 21 16.76 

232.3 79 24 43.02 

233.6 79 28 09.29 

234.9 79 3i 35.55 

236.3 79 35 01.82 

■237,6 79 38 28. oS 

238.9 79 4i 54-35 

240.3 79 4 5 20.61 

241.7 79 48 46.88 

243.1 79 52 13.14 

244,5 79 55 39.40 

245.9 79 59 05.67 

247.4 80 02 31.93 

248.8 So 05 58.20 
250,3 80 09 24.46 


9,23036) 251,8 j 80 12 50.73 
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Circular Functions. 


i .400 
.401 
.402 

.403 - . 

.404 .98612 

1,405 0.98629 
.406 .98645 

.407 .98662 

.408 .98678 

. 409 .98694 

1,410 0.98710 
.411 .98726 

.412 .98742 

• 4i'3 -98758 

.414 .98773 

1.415 0.98789 
.416 .98804 

.417 .98820 

. .418 .98835 

.419 .98850 

1.4120 0.98865 
.421 .98880 

.422 .98895 

.423 .98910 

.424 .98924 

1.425 0.98939 
.426 .98954 

.427 .98968 

.428 .98982 

.429 .98996 

1.430 o.ggoio 

.431 .99024 
.432 .99038 

.433 -99052 

.434 .99066 

1.435 .99079 

.436 .99093 

.437 -99ro6 

.438 .99120 

•439 .99133 

1.440 0.99146 
.441 .99159 

.442 .99172 

.443 .99t85 

.444 .99197 

1.445 0.99210 
.446 .99222! 

.447 .99235 

.448 .99247 

•449 -99259 


1.450 0.59271 


0.16997 

.16898 

.16800 

.16701 

.16602 

0.16504 
.16405 
. 16306 
.16208 
.16109 

o.i6oro 

.15912 

.15813 

.15714 

.15615 

o.r 55!7 
.15418 
.15319 
. 15220 
.15121 

0.15023 

.14924 

. 14825 
.14726 
.14627 

0.14528 
.14429 
. M 330 

.14231 

.14132 

0.14033 
. 13934 
. 13835 
. 13736 
. 13637 

o. 13538 
. 13439 
. 13340 

.13241 

.13142 

0.13042 

.12943 

.12844 

.12745 

. 12646 

0.12546 
. 12447 
. 12348 
. 12249 
. 12150 


0. 12050 


]oo sin u 


9.99363 

.99371 

.99378 

.99386 

•99393 

9.99400 

.99408 

• 994 IS 
.99422 
.99429 

9.99436 

• 99443 
•99450 
.99457 
.99464 

9.99471 

.99478 

.99484 

.99491 

.99498 

9.99504 

.99511 

.99517 

.99524 

.99530 

9-99537 

.99543 

•99549 

.99556 

.99562 




9.99598 

.99604 

.99610 

.99616 

.99622 

9.99627 

.99633 

.99639 

.99644 

.99650 

9.99655 

.99661 

.99666 

.99672 

.99677 


7.5 9-23036 

7.4 -22784 

7.4 .22530 ■ 

7.4 .22274 

7.3 .22017 

7.3 9.2I758 

7,2 ,21498 

7.2 .21236 

7,1 .20972 

7.1 .20707 

7.0 9.20440 
.20172 

7.0 . 19901 

6,9 . 19629 

6,9 ■ 19355 

6,8 9. 19080 

6.8 . 18802 

6,7 • 18523 

6.7 . 18242 

6.6 . 17059 

6,6 9.17674 

6.6 .17388 

6.5 .17099 

6.5 .16808 

6.4 .16515 

6.4 9.16221 

6.3 .15921} 

6.3 .15625 

6.2 . 15324 

6,2 .15021 

6.2 9.14716 

6.1 .14408 

6,1 .14098 

6.0 .13786 

6.0 .13472 

5.9 9.I3I'55 

5.9 .12836 

5.8 .12515 

5,8 .12191 

5,8 .11865 

5.7 9.11536 

5,7 -11204 

5.6 . 10870 

5,6 . IOS34 

5.5 .10194 

5,5 9.09852 

5.4 .09507 

5,4 .09160 

5,4 .08809 

5.3 -08456 


251.8 80 12 50.73 

253.3 80 16 16.99 

254.8 80 19 43 • 26 

256.4 802309.52 

258.0 80 26 35 -79 1 

259.5 80 30 02.05 

261.1 80 33 28.32 

262.8 80 36 54 , 58 

264.4 80 40 20.85 

266.1 8o 43 47.il 

267.8 80 47 13.38 

269.5 80 50 39.64 

271.2 80 54 a5.9i 

272.9 80 57 32.17 

274.7 81 00 58.44 

276.5 81 04 24.70 

278.3 81 07 50.97 
280,2 81 LI 17.23 

282.0 81 1443.50 

283.9 81 1809.76 

285.8 81 21 36.02 

287.8 81 25 02.29 

289.7 8l 28 28.55 

291.7 8.1 31 54.82 

293.7 81 35 21.08 

295.8 81 38 47-35 

297.8 8r 42 13.61 

299.9 81 45 39.88 

302.1 814906.14 

304.2 8r 52 32.41 

306.4 81 55 58.67 

308.6 81 59 24.94 

310.9 82 02 51.20 

313.2 82 06 17.47 

315.5 82 09 43.73 

317.8 82 13 10.00 

320.2 82 16 36.26 

322.7 82 20 02.53 

325.1 82 23 28.79 

327.6 82 26 55.06 

330.1 82 30 21.33 

332.7 82 33 47.59 

335.3 82 37 13.85 

338.0 82 40 40. 12 

340.7 82 44 06.38 

343.4 82 47 32.65 

346.2 82 50 58.91 

349.0 82 54 25 • 17 

351.9 82 57 51.44 

354.8 83 01 17.70 


9,99682 5,3 I 9.08100 1 357,8 1 83 04 43.97 












Circular Functions. 


loo sin u 


log cos u 


O.99271 
.99283 

•452 .99295 

•453 .9930; 

•454 -99319 

1-455 0-99330 
•456 .99342 

•457 -99353 

•4 58 .99365 

•459 .99376 I r,2 

1.460 0.99387 1 1, 1 

.461 .99398 11,0 

.462 .99409 10,9 

.463 .99420 10,8 

•464 .99430 10,7 

1.465 0.99441 10,6 

•4 66 .99451 io,5 

.467 .99462 10,4 

.468 .99472 TO, 3 

.469 .99482 10,2 

1.470 0.99492 10, r 


1.475 0.99542 
•476 .99551 
•477 .99560 
.478 .99570 
•479 .99579 

1.480 0.99588 
.481 .99597 


.482 .99606 

.483 .99615 


1.485 0.99632 
,486 .99641 

.487 .99649 
.488 .95*657 
.489 .99666 

1.490 0.99674 
•491 .99682 
.492 .99690 
•493 .99698 
•494 .99705 

r. 495 0.99713 
.496 .5)9720 
•497 .99728 
.498 .99735 
•499 .99742 

1.500 0.99749 


0.12050 99,3 


0.11554 


0.IT057 99,4 I 9-99733 

99.4 

99.4 

99.4 

99.4 


99.4 I 9.99756 

99.5 
99.5 
99.5 
99.5 



8.7 .08669 

8.6 0.08569 

8.5 .08469 

8.4 .08370 

8.3 .08270 

8.2 .08171 

8.1 0.08071 

8,0 .07971 

7,9 .07871 

7.8 .07772 

7.7 .07672 

7.6 0.07572 

7.5 .07473 

7.4 .07373 

7.3 .07273 

7.2 .07173 


99.5 9.998 oo 

99.6 .99805 

99,6 .99809 

99.6 .99813 

99.6 .99817 

99.6 9.99821 

99,6 .99825 

99,6 .99829 

99,6 .99832 

99,6 .99836 

99,6 9.99S40 

99,6 .99844 

99.6 .99847 

99.7 . 99851 

99,7 .99855 

99,7 9.99858 

99,7 .99862 

99,7 .99865 

99,7 . 99868 

99,7 .99872 

99,7 9.99875 

99,7 .99878 

5)9,7 .99882 

99,7 . 99885 

99,7 . 99888 



3 9-oSioo 
2 .07740 

2 .07378 

•07013 
.06644 

9.06272 

5.0 .05837 

5.0 .05519 

4,9 -05137 

.04752 

4,8 9.04364 
4,8 I .03971 

•03576 

.03176 

•02773 

9.02366 
•01955 
.01540 
.01121 
.00698 


4,4 9-00271 
8.99839 

•99403 

.98963 
.98518 

8.98068 

• 976r4 
•971SS 
.96691 
.96222 


O.07074 99,7 9.99891 


357.8 83 “04 '43' 97 

300.8 83 08 10.23 

363.9 83 ri 36.50 

367.0 83 15 02.76 

370.1 83 18 29.03 

373.4 83 21 55.29 

376.7 83 25 21.56 

380.0 83 28 47.82 

383.4 83 32 14.09 

386.8 83 35 40.35 

390.4 83 39 06.62 

394.0 83 42 32.88 

397.6 83 45 59. 35 

401.3 83 49 25.41 

405.1 83 52 51.68 

409.0 83 56 17.94 

412.9 83 59 44.21 

416.9 84 03 10.47 

421.0 84 06 36.74 

425.2 84 10 03.00 

429.4 84 13 29.27 

433.7 84 16 55-53 

438.2 84 20 21.79 

442.7 84 23 48.06 

447.3 84 2; 14.32 

452.0 84 30 40.59 

456.8 84 34 06.85 

461.7 84 37 33.12 

466.7 84 40 59.38 

471.8 84 44 25.65 

477.0 84 47 5I.9I 

482.3 84 51 18.18 

487.8 84 54 44.44 

493.4 84 58 10.71 

85 01 36.97 


85 05 03.24 
85 08 29.50 
85 n 55.77 
85 15 22.03 
85 18 48.30 

85 22 14.56 
85 25 40.83 
85 29 07,09 
85 32 33.36 

85 35 59.62 

85 39 25.89 
85 42 52.15 
85 46 18.41 
85 49 44-68 
85 53 10.94 

85 56 37,21 


























Circular Functions. 



0.04079 

.03979 

.03879 

.03779 

.03679 

0.03579 

.03479 

.03379 

.03279 

.03179 

0.03079 

.02979 

.02879 

.02779 

.02679 

0.02579 

.02479 

.02379 

.02279 

.02179 


log sin 11 


9.99S91 
.99894 
.99897 

.99900 

99,8 .99903 

99.8 9.99906 

99.8 .99909 

99.8 -99912 

99.8 .999M 

99,8 .99917 

99,8 9.99920 

99.8 .99922 

99.8 .99925 

99.8 .99927 

99.8 .99930 

99.8 9-99932 

99.8 .99935 

99.9 -99937 

99.9 -99939 

99.9 • 99942 

99.9 9.99944 

99.9 -99946 

99.9 .99948 

99.9 . 99950 

99.9 . 99952 

99.9 9-99954 

9 9.9 - 99956 

99.9 -95958 

99.9 . 99960 

99.9 -99962 

99.9 9.99964 

99.9 .99966 

99.9 -99967 

99,9 . 99969 

99,9 - 99971 

99,9 9.99972 

99,9 - 99974 

99.9 - 99975 

99.9 .99977 

99.9 .99978 

100,0 9-99979 

joo.O .99981 

100,0 .99982 

100,0 .99983 

100,0 .99984 

100,0 9.09986 

100,0 .99987 

100,0 .99988 

100,0 . 99989 

100,0 . 99930 


612.4 85 -56 37.21 

621.2 86 00 03.47 

630.3 86 03 29.74 

639.6 86 06 56.00 

649.2 85 10 22.27 

659.1 86 13 48.53 

669.3 86 17 i4-8o 

679.8 86 20 41.06 

690.7 86 24 07-33 

701.9 86 27 33.59 

713.5 86 30 59-86 

725.4 86 34 26.12 

737.8 86 37 52.39 

750.6 86 41 18.65 

763.8 86 44 44.92 

777.5 86 48 11.18 

791.8 86 51 37.45 

806.5 86 55 03.71 

821.8 86 58 29.98 

837.7 87 01 56.24 

854.2 87 os 22.51 
871,4 87 08 48.77 

889.3 87 12 15.04 

907.9 87 15 41-30 

927.4 87 19 07,56 

947.7 87 22 33.83 

968.8 87 26 00.09 
991,0 87 29 26.36 
1014,2 87 32 52.62 

1038.5 87 36 18.89 


1,8 8.61050 1064,0 87 39 45.15 

1,7 .59973 1090,7 87 43 n. 42 

1,7 .58868 irr8,9 87 46 37-68 

1,6 .57735 1148,5 87 50 03.95 

1,6 .56571 1179,7 87 53 30.21 


3,1 8.84965 

3.1 • .84348 

3.0 .83722 

2,9 .83087 

2,9 .82443 

2,9 8.81789 
2,8 .81125 

2,8 .80450 

2,7 .79765 

2,7 .79069 

2,6 8.78361 
2,6 .77642 

2,6 .76910 

2,5 .76166 

2,5 .75409 

2,4 8.74638 
2,4 .73853 

2,3 .73054 

2,3 .72240 

2,3 .71410 

2.2 8.70565 
2,2 .69702 

2.1 .68821 

2,1 .67923 

2,0 .67005 

2,0 8. 66068 


1,6 8.55375 1212,7 

i,5 .54145 1247,6 

i,5 .52879 1284,5 

1.4 .51575- 1323,7 

1.4 .50230 1365,4 

1,3 8.48843 1409.8 

1,3 .474'0 I457,i 

1,3 .45928 1507,7 

1,2 .44393 1.562,0 

1,2 .42802 1620,3 


87 56 56.48 

88 00 22.74 
88 03 49.01 
88 07 15.27 
88 10 41.54 

88 14 07.80 
88 17 34-07 
88 21 00.33 
88 24 26.60 1 
88 27 52.86! 


1.4II5I 1683,2 88 31 19.13 

.39434 I75M 88 34 45-39 

.37647 1824.7 88 38 it. 66 

.3578.3 1904,8 88 41 37-92 

.33835 1992,2 884504.18 


0.02079 100,0 9.9999 1 °>9 8.31796 2088,0 884830.45 


u -I slnh lu \ 0 , F 0 ' oosh lu F„' 


w Fo' loo cosh lu « Fo' u 


























Circular Functions. 


*" f V lQ a «ln « I « F«' ! log cos II 


1.550 o.yjoy.H 
.551 .91080 

.55.! . w >82 
. 55.1 .oouS( 

• 55-1 .00)86 

1.555 o.<xx)88 
.550 )0)Ho 

.557 <<x,ooi 
.558 .0000! 

• 550 .00004 

l.'ifKI O.«XX)0| 
.501 .oii-jw.i; 

• 5 ( M .0000/ 

.50| oxmH 

1.56,5 o. 00008 
. 5 <ki ,o<)o<»o 
.50/ , 09)00 

.<(68 I.IXKXIH 
. <j(,0 I. (II Mil IO 

1.5/0 I.OO:XXH 


.5/1 o.Oixaxi 

1 .5/5 n.ixxxxi 
.5/0 .(xaxx) 

• 5// .910' 

.5/8 .0 9x1/ 

.5/0 ,<> u<ny 

1.580 0.99x16 

• 'i'll .9)9)5 

.5^.! .09)0 | 

.584 .9 >9 >4 

.58 1 

I ■ 5'1'i o.<x>9/i 

.580 ,9)9X8 

.387 .9*18/ 

.5MM .99185 

.389 ,9)984 

1.5'jo 0.9J9X2 
..'lot .99)80 

• 5').! .9)9/8 

. 50.1 .000/5 

• 501 .999/. 1 

I..505 <>.9)0/1 
.50'* .09/ >8 

■ 50/ .O'x/'O 

• S9X *!)9)64 

■500 ,9//x) 

I, UK) 0,9X)57 


I O.O.S)/() UK>,<) 
. n l < jXo 
.01SX0 
.01/, Vo 
.01OM0 

<>.01580 kk),o 
.014X0 
.01380 
.01. .'Mu 
.01 180 

0.010X0 100,0 
,1100X0 


0.0 

. ( K K l vSl ) 

0.8 

. (M)78l > 

o,7 

, ( X )< xXl) 

(1,0 

| 0.1X)58n 

«i,5 

,1x1481) 

0.4 

. 1 X 1481 1 

",4 

.00280 

0,2 

.1x1180 

0,1 

| o.ixxhXn 

0,0 

.(XNI20 

0,1 

. ( X 1 1 20 

0,2 

• 00220 

o,4 

.<X>32<) 

0.1 

0.1X1(20 

0.5 

.(XI.H20 

0,(1 

.( xXi.ro 

o,7 

.00720 

o,,8 

. 1 K l8.n ) 

0.9 

0.00020 

1,0 

.01020 

1.1 

,Ot 1211 

1,2 

.01220 

1.4 

.01420 

1,1 

O.OI42O 

1,5 

.OI52O 

1.6 

.OI62O 


.01/20 

i,» 

,01820 

1,9 

0.00)20 

2,0 

.02020 


0.02 |.ro ioo,o 
.02520 
,02620 


O.fJO'XH 
■ 09)01 

owia 

.9)003 

0. 91095 

.009)5 

.009)0 

. 00)00 

•9>097 

0. '»my 

• 9)9)8 

.9)008 

.909/) 

• 09)9) 

0.09X)O 
O.tXlOOO 
.III II 100 

■ 00000 

• 001)00 

0,00000 
.0001)0 
,00000 
.(XHMIO 
, ( )OOi K ) 

0.001X10 

!M>J9,9 

.9KA*) 

.9)9.0 

• 919)9 

0.09XxX 

.9)9)8 

.9W7 

.9x107 

• 9.1096 

0.91916 
.91915 
.09) 14 
.(J9XM 

.09194 

0.09)02 

.09)91 

.009)0 

.09)89 

• 09)8X 

0.9/187 

• 9)0X0 

.001)85 

.910X4 

.9/184 


2920 kxm> y. 9)981 


•1 |— I «tnh In J wiV gokIi hi *» P11' 


Smithsonian Tabi.rb 




1 8.31796 2088,0 88 -18 30.45 

.2()()5<> -‘103,5 88 51 56.71 

•2/405 2310,3 88 55 22.08 

.25031 2440,1 88 58 40.24 

.22510 2585,4 80 02 15.51 

o,7 8.11x854 2740, r &> 05 41.77 

<),<) .17014 203.1,0 8<; 09 1x8.04 

'»/> .13075 3147,7 8<) 12 34.30 

»,(» . 10707 3393,7 8,, ,6 (10 . 

'>-5 .07174 3681,4 89 19 26.83 

°>5 8.03327 4022,5 80 22 53.10 

0,4 7.wuy> 4433,1 89 26 10.36 

0.4 .014.10 4037,1 802045.63 

0,3 .XyiXo 5570,4 893311.89 

0,3 .83227 (1390,0 89 36 38. 16 

7.7^.1I5 7402,5 ft) 40 04.42 

•68091 9054,7 8y 43 30. (x) 

•57036 1 1430,8 Ko 46 56.95 1 

■44650 155.10,0 ,89 50 23.22 

•25448 24176,8 89 53 49.48 

(i. ixuoo 54537.4 80 57 1.5.75 

6 >5 o 8 o.|h 213228,5 90 (X) 42.OI 

7 .o 8<>51 3 ( x> 8 o ,7 00 04 08.28 

•414 1 5 10707.7 90 07 34.54 

•50565 13556,1 90 n 00.81 

0,2 7 • 6236311 10331,2 90 14 27.07 

0,2 .71631 8345,8 00 17 53.33 

0,4 .70265 71x10, 5 90 21 io.<k) 

o,4 .8,5755 <>028,6 90 24 45.86 

0,4 .91400 5203,8 902812.13 

0.4 7.0639611 4718,(1 00 31 38.30 

0,4' 8.00X75 4256,1 90 35 04. Mi 

0.5 .04035 3876,2 90 38 30.92 

o.5 .08648 3558,5 <xi 4 1 57.10 

0,0 . 120(8 3289,0 00 45 23.45 

0,6 8.1523911 3057,1 904849.72 

0,7 .18193 2856,3 1x152 15.98 

0.7 .21MJ50 2680,0 cjo 55 42.25 

0,7 .235(0 2524,2 <;<> 59 08.51 

o,8 .26014 2385,5 91 u2 34.78 

0,8 8.28336a 2261,2 or 06 01.04 

0,0 .30540 2149,3 01 09 27.31 

0.0 .32638 -2047,0 01 12 53.57 

1,0 .51640 1955.6 01 16 ig.8 1 

1.0 .36552 1871,4 01 1046-10 

U 8.3838(11 1794,0 01 23 12.37 

1.1 .40142 1722,8 01 26 38.63 

M .41831 1(157,0 91 30 04.90 

1.2 .43457 15<>6 ,i 01 55 31.16 

•45025 1550,4 01 36 57-41 


8 . 46548,, 1 48c ),7 yt 40 23.69 


w Fi/ looooihlu « Fo' u 


223 



Vi-O t"50 O' 


+ 0.00000 OOOOO 
.09983 34*66 
.19866 93308 
.29552 02067 
.38941 83423 

4 - 0.47942 55386 
.56464 24734 
.64421 76872 

.71735 60909 
. 7833 2 69096 

-+- 0.84147 09848 
.89120 73601 
.93203 90860 

.963SS 81854 

.98544 9730° 

4-0.99749 49866 
.99957 360.3° 

.99166 48105 
.97384 76309 
,94630 00877 

4 - 0.90929 74268 
.86320 93666 
.80849 64038 
.74570 52122 
.67546 31806 

4-0.59847 21441 

•5*55° *37 l8 

.42737 98802 

.33498 81502 
.23924 9329 2 

4-0.14x12 00081 
4- .04158 06624 
- .05837 4*434 
.IS774 56941 
.25554 H020 

- 0.35078 32277 
.44252 04433 | 
.52983 61409 
.61185 789°9 
.68776 6 i 59 2 

-0.75680 24953 
.81827 71111 
.87157 57724 
.91616 59367 
.95160 20739 

; - 0.97753 0**77 

> .99369 IO °3 6 

t . 9999 2 3 2 576 

{ .99616 46088 

i .98245 26126 


4 - 1.00000 OOOOO 
0 . 995 00 4 x 653 

.98006 65778 
•95533 64891 
,92106 09940 

4 - 0.87758 25619 

.82533 56 x 49 
.76484 21873 

.69670 67093 
,62160 99683 

4 - 0.54030 23059 
•45359 61214 
.36235 77545 
.26749 88286 
.16996 71429 

4 - 0.07073 7 201 7 
— .02919 95223 
.12884 44943 
.22720 20947 
.32328 95669 

— 0.41614 68365 
.50484 61046 
.S 88 S 0 11173 

.66627 60213 
.73739 37155 

- 0 . 80 x 14 36 x 55 
.85688 87534 

,90407 21420 
.94222 23407 
.97095 81651 

— 0.98999 24966 
.99913 SX5°3 
.99829 47758 

.98747 97699 

•96679 8 x 926 

— 0.93645 66873 
.89675 84163 
.84810 00317 
.79096 77 x 19 
.72593 2 3 0 42 

- 0.65364 36209 
. 574 82 39465 
.49026 08213 
.40079 91721 
.30733 28700 

— 0.21079 57994 

— .11215 25269 

— .01238 86635 
-|- .08749 89834 

.18651 23694 



9.99891 

9 - 999 8 * 

9-99636 

9.98849 

9-97603 

9.95871 

9.936x2 

9.90768 

9-87257 

9.82960 

9 - 777 0 4 

0 . 7 X 2 2 3 

9.63081 

9 -S 2 S 03 

9-3788S 


9.197961, 

9.40746., 

9 - 54504 ,, 

9 - 64593 ,, 

9 - 7 2 4 i 4 ,, 

9.78665., 

9-83 744n 

9.87898., 

9.91290., 
9 -9403 x, 1 

9.96197., 
9-978460 

9.990x3,, 

9.99725., 


0.00000 

9.99782 

9.99126 

9.98016 

9.96429 

9-943 2 9 

9.91663 

9.88357 

9.84305 

9-79352 

9.73264 

9.65667 

9-559X4 

9.42732 

9.23036 

8.84965 

8.46538., 

9 .uoo 7 n 

9 . 3564 X,, 

9-50959., 

9 - 61925 ,, 

9 . 70316 ., 

9 . 76975 ., 
9-82365,, 

9 . 86770 ., 


00 00 00.00000 00 
05 43 46.48062 47 
II 27 32.96124 94 
17 II 19 . 44 x 87 41 

22 55 05.92249 88 

28 38 52-40312 35 
34 22 38,88374 83 
40 06 25.36437 3 ° 

45 50 11.84499 77 
Si 33 58.32562 24 

S 7 17 44.80624 71 
63 or 31.28687 18 

68 45 I7-76749 65 

74 29 04.24812 12 
80 12 50.72874 59 

85 56 37-20Q37 06 
91 40 23.68999 54 
97 24 10.17062 01 
103 07 56.65124 48 
108 51 43-13x86 95 

1x4 35 29.61249 42 
120 xg 16.09311 89 
126 03 02.57374 36 
13 1 46 49. 0 5436 83 
137 3° 35-53499 3° 

143 14 22.01561 77 
148 58 08.49624 24 

154 4i 54-97686 72 
160 25 41-45749 *? 
166 09 27.93811 66 

171 53 14.41874 J 3 

177 37 00.89936 60 
183 20 47-37999 0 7 
189 04 33-86o6i 54 

194 48 2°-34X24 01 

200 32 06.82186 48 
206 15 53-3°248 95 
2X1 59 39-783x1 43 
217 43 26.26373 90 
223 27 12.74436 37 

229 xo 59.22498 84 
234 54 4 - 5 - 7056 I 3 * 
240 38 32.18623 78 
246 22 18.66686 2 S 
252 06 05.14748 7 2 


257 49 51.62811 19 
263 33 38-10873 66 
269 17 24.58936 *4 
275 01 11.06998 61 
280 44 S 7 - 55 ° 6 x 08 

386 28 44.03123 55 








Circular Functions. 







—o.osHi)3 42747 
.92581 46823 
•88345 4 (l S.S7 
.H.tJ-jr') 74433 
.77376 4487(1 

--0.70554 033.56 

,64 1 26 66470 
.SS°68 .S!6| -6 
.46460 1 1 704 
.37387 66(148 

--0.37041 5498.1 
— .18216 35043 
-• ,08308 04028 
-)-• .01681 4000s 
. 1 1 6.S4 ymjo 

•| 0.315 11 1)1)88 ! 
.4 1 1 ,'M 1464s 
.4O4H4 ()l) .loll 
-10.1 1 1 44 S« 1 
..57»43 97*i44 

| 0.6561)8 (,508-/ 
.yaMi)0 <jt»4<>« 
.70466 78638 
.M»;<»44 66306 
.89870 80958 

hMJ.V/0<) <J076!t 
.O6701 06730 
.08816 83440 
•oo«S4 44-1. S-t 

.90894 i.M»M 

■|-o.oMo4S 83.|66 
,96988 08108 
•0-1674 6 SS 67 
.00317 18448 
.8;;, | so 80081 

-I ■0.70848 71 ij6 
- 74-140 70070 
.66306 92301 
.58401 7'o-'o 
.SO 103 oHso.S 

•| 0.4 1 3 1 1 848s J 
j- .41000 84634 
-j- .33388 99141 
■ | - .1 3 .) 4 S 4-1 ; M'! 
•!■ .03477 54 * 5.5 

—0.07;; is 1 1 30 s 
.17443 67813 

.37176 06364 
.46647 <,1304 
"l.‘iVS4 S8048 


-I-0.28466 2185s 

•47707 77-127 
.46851 66714 
• 554 47 44463 
•64461) 28750 

-I-0.70866 07744 

• 7 VSS 6 58785 

.84471 37848 
•8 8 ssi OS 1 6c, 
•02747 84407 

•1 0.0601 7 02867 
■08426 84484 

•00654 201)70 
. 0008.5 864(14 
.ij()4 * 8 40188 

-(•0.07658 762.57 

.OSO34 3.51,20 

.01448 51482 
• 861)40 741,04 
.8157a 5 I OOI 

■ ) 0.75500 22.544 
.68454 66(164 
,60845 * 4'45 
•5®6o7 75 1 74 
- 148.54 74976 

( <>•44664 54178 
I .25125 4,8436 
I . 1.5447 48(120 
I . 0540.5 . 5-1306 
.04600 21356 

—0.145,50 00448 
•34454 41547 
• 4401.5 48610 
•44147 68450 
.511,28 8(1541 

• •0.60301 11,027 

.6787a 004 74 
.74864 664.5(1 
.81,09 4 " l 41 
.8(15-15 1 5200a 

• -0.1,1 U4 02610 

.1,4773 ! 6o:l I 
. 1,7484 56214 
.09933 54355 
-991/19 50420 

-0.91,717 3156a 
,98468 785.58 
,06246 4871,8 
• 04«49 63731 

,88919 11536 



9.1.2026., 
9. 88805 n 

9.8485 in 
O.8002 1„ 

9.74090., 
<,.66708,, 

9 - 57273-1 

0 - 44625,1 

9.26046., 
H.OI955,t 
8,22567 
9.06651 

9.33268 

9 . 493.52 

<,.6<V/2<, 

9 . 6<,484 

9.76226 

O.81756 

9.86271 

9.891,(14 

9.92964 

9-95462 

9.07220 

9.1,8584 

9 . 99.183 

9 . 9995 / 

9-99954 

9 - 99 S 45 

9.98(172 

9 •9734 7 
9.95530 
9.94176 

0.90227 

9 - 86,505 

9.82140 

9.76701, 

9,69986 

9,6150a 

9.. 504,2 
9.44809 
(,.09501 
8.39403 

8.87594., 

9 . 24146 ., 

0.44419,, 

9.. 56405., 

9.66043., 


log 00a u 


9.45280 

9-57747 

9.67073 

9.7438 o 

9.80256 

9.85044 

9.88962 

9.92TS4 

9.94720 

9,96730 

9-98235 

9.99277 

9.99850 

9-99994 

9.99703 

9.98971 

9.97784 

9.96113 

9.93922 

9-91154 

9.87732 

9-8354° 

9.7841.5 

9-72IOS 

9.64 202 

9-.S4987 

9,40012 

O.i^S/S 

8.73204 

8.66278., 

9.16286., 
9-486.58,, 
9-540 -IOm 

9.63486., 

9 . 7 * 54 1 * 

9.77961., 

9.83169., 

9.87428., 

9.90907., 
9.9.r/34„ 

9.95058., 

9.97668., 

9.98893., 

9.9966 i„ 

<>9998 7n 

9.99877„ 

9 - 99330 ,, 

9.98334„ 

9.96868., 

(J.94900,, 


o / 1/ 

286 28 44.03123 55 
292 12 30.51186 02 
29 7 56 16.99248 49 
303 40 03.47310 96 
309 23 49-95373 43 

3x5 07 36.43435 90 
320 51 22.91498 37 
326 35 09.39560 84 
44 2 18 55.87623 32 

338 02 42.35685 79 

344 46 28.83748 26 
349 3° 15-31810 73 
355 X4 or. 79873 20 
360 57 48.27935 67 
366 41 34.75998 14 

372 25 21.24060 6t 
378 09 07.72123 08 
383 S 2 54-20185 55 
389 36 40.68248 03 
395 20 27.16310 50 

4°r 04 13.64372 97 
406 48 00.12435 44 
412 31 46.60497 91 
418 15 33.08560 38 
423 59 19.56622 85 

429 43 06.04685 32 
435 26 52.52747 79 
441 10 39.00810 26 
446 54 25.48872 73 

452 38 11.96935 21 

458 21 S8.44997 68 
464 05 44-93060 15 
469 49 31.41122 62 
475 33 17.89185 09 
4«x 17 04.37247 56 

487 00 50.85310 03 
492 44 37.33373 SO 
498 28 23.81434 97 

504 13 10.29497 44 
509 55 56.77559 92 

515 39 'I3.25622 39 
521 23 29.73684 86 
527 07 16.21747 33 
532 51 02.69809 80 
538 34 49 17872 27 

544 18 35-6.5934 74 
5S0 02 22,13997 at 
55S 46 08,62059 68 
561 29 55.10122 15 
567 13 41.58184 63 


'■0.54403 11109 *-0.831)07 15291 9.73563„ 9.92380,, 573 57 28.06247 10 
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Circular Functions. 


0.00000 ooooo 
+ .84147 09848 
4- .90929 74268 
+ ,14112 00081 

- .75680 24953 

-0.95892 42747 

- .27941 54982 
+ .65698 65987 
+ ,98935 82466 
+ ,41211 84852 

—0,54402 II 109 

- .99999 02066 

- .53657 29180 
+ .42016 70368 
+ .99060 73557 

+0.65028 78402 

- .28790 33167 

- .96139 74919 

- .75098 72468 

+ -14987 72097 

+0.91294 52507 
+ .83665 56385 

- .00885 I 3°93 

- .84622 04042 

- -90557 83620 

-0.1323S *7501 
+ .76255 84505 
+ .95637 59284 
+ ,27090 57883 

- .66363 38842 

-0.98803 16241 

- .40403 76453 
+ .55142 66812 
+ .99991 18601 
+ .5290S 26861 

-0.4281S 26695 

- .99177 88534 

- -64353 81334 
+ .29636 85787 
+ .96379 S3863 

+0.74511 31605 

- .15862 26688 

- ,91652 15479 

- .83177 47426 
+ .01770 19251 

+0.85090 35245 
+ .90178 83476 
+ .12357 31227 

- .76825 46613 

- -95375 26528 


1,00000 ooooo 
+0.54030 23059 

- .41614 68365 

- .98999 24966 

- -65364 36209 

+0,28366 21855 
+ .96017 02867 
+ .75390 22543 

- .14550 00338 

- .91113 02619 

-0.83907 15291 
+ .00442 56980 

+ -84385 39587 
+ .90744 67815 
+ -13673 72182 

-0.75968. 79129 

- .95765 94803 

- .27516 33381 
+ .66031 67082 
+ .98870 46182 

+0.40808 20618 

- .54772 92602 

- .99906 08264 

- .53283 30203 
+ .42417 90073 

+0.99120 28119 
+ .64691 93223 

- .29213 88087 

- .96260 58663 

- -74805 75297 

+0.15425 14499 
+ .9M74 23578 
+ .83422 33605 

- .01327 67472 

- .84857 02748 

—0.90369 22051 

- .12796 36896 
+ .76541 40519 
+ .95507 36440 
+ .26664 29324 

- 0.66693 80617 

- -98733 92775 

- -39998 53150 

+ *555*1 33015 

+ .99984 33086 

+0.52532 19888 

- .43217 79449 

- -99233 S4692 

- .64014 43395 
+ .30059 25437 


9.92504 

9.95871 

9-*4959 

9.87898,1 

9.98178., 
9-44625I, 
9-8i7S6 
9-09535 
9.61502 

9-73562n 

0.00000,1 

9.72963., 
9-62342 
9.99590 

9.81311 

9-459 2 S™ 

9.98290., 
9-87563n 
9-*7574 

9.96044 

9-92255 

7-947 OI n 

9.92748., 

9-95693n 

9- * 21 73™ 
9.88227 
9.98063 
9.43282 

9-82193™ 

9-99477,, 

9-60642™ 

9.74149 

9.99996 

9.72352 

9-63*63™ 

9-9964*™ 

9-80857,, 

9.47183 

9.98398 

9.87222 

9.20037., 

9-96214™ 

9.92001., 
8.24802 


0.00000 

9-73264 

9-6*925™ 

9-99563™ 

9.8*534,, 

9.45280 

9.98235 

9.87732 

9.16286., 

9-95958,, 

9.92380., 
7.64598 
9,92627 
9,95782 

9-13589 

9.88064., 

9.98121., 

9-43959™ 

9.81975 

9-99507 

9.61075 

9.73857™ 

9.99998., 
9-72659™ 
9.62755 

9.99616 

9,81085 

9.46559» 

9-98345n 

9-87393» 

9.18823 

9.96*30 

9.92128 

8.12309., 

9.92869., 

9.95602., 

9- *0709™ 

9-88390 

9.98004 

9-42593 

9.82409™ 



-0.26237 48537 +0.96496 60285 



00 00 00.00000 00 
57 17 44.80624 71 
114 35 29.61249 42 
1 7* S3 *4-4*874 *3 
229 10 59.22498 84 

286 28 44.03123 55 
343 46 28.83748 26 
401 04 13-64372 97 
458 21 58-44997 68 
5*5 39 43-25622 39 

572 S7 28,06247 10 
630 15 12.86871 8i 
687 32 S7-67496 52 
744 50 42.48121 23 
802 08 27.28745 93 

859 26 12.09370 64 
916 43 56.89995 35 
973 6r 41.70620 06 

1031 19 26.51244 77 
1088 37 11.31869 48 

**45 54 56.12494 19 
1203 12 40.93118 90 
1260 30 25.73743 61 
13*7 48 10.54368 32 
*375 05 55-34993 03 

1432 23 40.15617 74 
1489 41 24.96242 45 
1546 59 09.76867 16 
1604 *6 54-5749 * 87 
1661 34 39-38ii6 58 

1718 52 24.18741 29 
1776 10 08.99366 00 
1833 27 53-79990 7i 
1890 45 38-60615 42 
1948 03 23.41240 13 

2005 21 08.21864 84 
2062 38 53-02489 55 
2119 56 37-83**4 26 
2177 14 22.63738 97 
2234 32 07.44363 68 

2291 49 52.24988 39 
2349 °7 37-056*3 *0 
2406 25 21.86237 80 
2463 43 06.66862 51 
2521 00 51,47487 22 

2578 18 36.28111 93 
2635 36 21.08736 64 
2692 54 05.89361 35 
2750 11 50.69986 06 
2807 29 35.50610 77 

2864 47 20,31235 48 











Circular Functions, 


5° 

51 

52 

53 

54 

55 

56 

57 

58 

SO 

60 

6e 

62 

6.3 

64 

65 

66 
67 
OS 
69 


slnu 


-0.26237 48537 
+ .67022 91758 
+ .98662 75920 
+ -39592 51502 

— .55878 90489 

-0-99975 SI734 

— .52155 *0021 
+ .43616 47552 
+ .99287 26481 
+ .63673 80071 

—0.30481 06211 

— .96611 77700 

— .73918 06966 
+ -i<>73 5 5 7003 
-|- .92002 60382 

-|-o.82682 86795 

— .02655 1 1 540 
~ -85551 99790 

— .89792 76807 

— .11478 48138 


-f-0.96496 60285 

+ -74215 41968 

— .16299 07808 

— .91828 27862 

— .82930 98329 

+0.02212 67563 
+ .S5322 01077 
+ .89986 68270 

+ .11918 01354 

— .77108 02230 

—0.95241 29S04 

— .25810 16359 
+ -67350 7 l6 23 
+ .98589 65816 

+ -39185 72304 

-0,56245 38512 

— -99964 74560 

— .51776 97998 
+ .44014 30225 
+ -99339 03797 


log SlttU 


9.41892,, 

9.82622 

9-99415 

9.59761 

9-74725" 

9439989" 

9-71730" 

9-63965 

9.99689 

9.80396 

9.48403 „ 
9.98503 „ 
9.86875a 
9.22364 
9.96380 

9.91742 

8.42408a 

9.93223,* 

9-95324» 

9-0598?" 


lOg 003 U 


9.Q8451 

9.87049 

9 .2I2l6a 

9.96298a 

9.91872a 

8.34492 

9.93106 

9.95418 

9.07620 

9.88710a 

9-97883fl 

9.4H79a 

9.82834 

9-99383 

9-593I3 

9- 75009„ 

9-99985n 

9.71414.. 

9-64359 

9.99712 


2864 47 20.31235 48 
2922 05 05.11860 ig 
2979 22 49.92484 90 
3036 40 34.73109 61 
3093 5 8 19-5373 4 3 2 

3.151 16 04.34359 03 
3208 33 49-14983 74 
3265 51 33.95608 45 
3323 09 18.76233 16 
3380 27 03.56857 87 

3437 44 48-37482 58 
3495 02 33.18107 29 
3552 20 17.9S732 00 
3609 38 02.79356 71 
3666 55 47-5998I 42 

3724 13 32,40606 13 
3781 31 17.21230 84 
3838 49 02.01855 55 
3896 06 46.82480 26 
3953 24 31.63104 97 


70 

+0,77389 06816 

+0.63331 92031 

9.8886S 

9,80162 

4010 42 16.43729 67 

71 

-1- .95105 46533 

— .30902 27282 

9.97821 

9,48999a 

4068 00 01.24354 38 

72 

+ -25382 33628 

— .96725 05883 

9-40453 

9.98554" 

4125 17 46.04979 09 

73 

— .67677 19569 

— .73619 27182 

9-83044" 

9.86699a 

4182 35 30.85603 80 

74 

— .98514 62605 

+ .17171 73418 

9-9935°" 

9.23481 

4239 53 15-66228 51 

75 

-0.38778 16354 

+0,92175 12697 

9-58859,, 

9.96461 

4297 xi 00,46853 22 

76 

+ .56610 76369 

+ -82433 1331 r 

9.75290 

9.91610 

4354 28 45-2 7477 93 

77 

+ .09952 01586 

- .03097 50317 

9-99979 

8.49101a 

4411 46 30.08102 64 

78 

+ .51397 84560 

— .85780 30932 

9.71094 

9-93339" 

4469 04 14.88727 35 

79 

— .44411 26687 

— .89597 09468 

9.64749a 

9-95229" 

4526 21 S9-69352 06 

80 

—0.99388 86539 

—0.11038 72438 

9-99734" 

9.04292 a 

4583 39 44.49976 77 

81 

- .62988 70943 

+ .77668 59820 

9.79926a 

9.89025 

4640 57 29.30601 48 

82 

+ .31322 87824 

+ .94967 76979 

9.49586 

9-97758 

4698 15 14.11226 19 

83 

+ .96836 44611 

+ .24954 01 180 

9.98604 

9-39714 

4755 52 58-91850 90 

84 

4- .733*9 °320i 

— .68002 34956 

9.86522 

983252a 

4812 50 43.72475 61 

85 

—0.17607 56199 

-0.98437 66434 

9-24570" 

9.993i6n 

4870 08 28.53100 32 

86 

- .92345 84470 

— .38369 84449 

9.96542a 

9-58399" 

4927 26 13.33725 03 

87 

— .82181 78366 

+ .56975 03343 

9.91478a 

9-75568 

4984 43 58.14349 74 

88 

+ -03539 83027 

+ -99937 32837 

8,54898 

9-99973 

5042 01 42.94974 45 

89 

+ .86006 94058 

+ .51017 70449 

9 '934 53 

9.70772 

5099 19 27.75599 16 

go 

+0.89399 66636 

—0.44807 36 1 61 

99SI34 

9-65135" 

5156 37 12.56223 87 

9i 

+ .10598 75118 

— .99436 74609 

9.02525 

9-99755" 

S213 54 S7.36848 58 

92 

— .77946 60696 

— .62644 44479 

9.89180,, 

9.796S8,, 

5271 12 42-17473 29 

93 

— .94828 21413 

+ .31742 87015 

9.97694,, 

9.50165 

5328 30 26.98098 00 

94 

- .24525 19855 

+ .96945 93667 

9.38961,, 

9-98653 

5385 48 11.78722 71 

95 

+0.68326 17147 

+0.73017 35610 

9.83459 

9-86343 

5443 05 56-59347 42 

96 

+ .98358 77454 

— .18043 04493 

9.99281 

9.25631a 

5500 23 4I-39972 13 

97 

+ .37960 77390 

“ -92514 75366 

9-57934 

9.96621a 

5557 4i 26.20596 84 

98 

— .57338 18720 

— .81928 82453 

9-75844" 

9-91344" 

5614 59 11.01221 54 ; 

99 

— .99920 6S342 

+ .03982 08804 

9.99966a 

8.6001 1 

5672 16 55.81846 25 

xoo. 

—0.50636 56411 

+0.86231 S8723 

9.70446" 

9-93567 

5729 34 40.62470 96 

u 

— 1 sink iu 

oosh lu 

10,'“ 10 

leg coali la 
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TABLE IV 


THE ASCENDING AND DESCENDING EXPONENTIAL AND 

Log 10 (e“) 


The Exponential, 


u 

log into") 

o' 


0" 

U 

0.000 

0.000 

(XXX) 

I. (XX) 

(XX) 

1. 000 

0000 

.001 

.(XX) 

4343 

.(X)I 

(101 

0.990 

<KK >5 

.002 

, 0 <X> 

H0K6 

.002 

002 

.998 

(X >20 

.003 

.001 

3020 

■ 0<>3 

<x >5 

.997 

0045 

. IX). 1 

.001 

737 a 

.004 

(Xx8 

.990 

(KXS<) 

0.005 

0.002 

1715 

1 .<X )5 

01.4 

0.995 

0135 

.006 

.002 

<x>58 

.(xXi 

018 

• 99 t 

Ol8<) 

.007 

,<x >3 

0(01 

.(X17 

025 

• 903 

0244 

.008 

.<X >3 

4741 

.008 

032 

• 90 a 

0319 

.ooy 

.003 

9087 

.009 

U|I 

.991 

0404 

0.010 

o.<X >4 

34 W 

1 .010 

050 

0.990 

O.jyM 

.01 1 

,(X >4 

7772 

,01 1 

(Xu 

.989 

(Kk >3 

.012 

.(X )5 

21 15 

.012 

072 

.«)88 

0717 

.013 

. OOJi 

(.458 

.013 

085 

.<>87 

084 1 

.014 

.(XX) 

0801 

• 0 I.| 

oyH 

. 986 

0975 

0.015 

o.(kX) 

51-14 

1.015 

113 

0.985 

1119 

,016 

.(XXi 

9487 

,01(1 

lay 

. 9^1 

1273 

.017 

.<x >7 

3830 

.017 

>45 

.983 

1437 

.OlH 

.<xi 7 

8173 

.018 

163 

.982 

1610 

.019 

.008 

2510 

.019 

183 

.‘>8 1 

1794 

0.020 

0.008 

(•859 

1.020 

201 

0.980 

1987 

a 02 I 

,(X 19 

1202 

.021 

222 

<979 

3190 

.022 

.009 

5545 

.0.12 

244 

.978 

2402 

.023 

.(MX) 

9888 

.023 

207 

.077 

2625 

.0J.| 

.OH) 

423 1 

.034 

290 

.976 

2857 

0.025 

0.010 

8574 

1.025 

3 X 5 

0.975 

309 !) 

.02(1 

.Oil 

2917 

,020 

31 1 

• 974 

3351 

.027 

.on 

72 («> 

.02/ 

30S 

.973 

3012 

.028 

•out 

Kina 

.028 

3 ‘J(i 

■ 97 a 

3884 

.029 

■01a 

5915 

.029 

W 

•971 

4165 

0.030 

0.013 

0288 

1 . 0.40 

•155 

0.970 

4455 

.031 

.013 

4931 

.031 

480 

• </X) 

4756 

.O.ia 

.013 

”974 

.032 

518 

,<X>8 

5<>60 

.033 

.014 

3317 

. 0,13 

5 .HI 

•‘/>7 

5386 

■ 034 

.014 

7 <Xki 

.<>34 

585 

,(/Xi 

57 J 5 

0.035 

0.015 

•2(M>3 

1 .035 

620 

0 . 0 f >5 

6054 

.0.16 

.015 

6.149 

.036 

65(1 

.•/*l 

6403 

.037 

.«l(i 

<X>H) 

.037 

<93 

.i />3 

(17(9 

.O.I8 

.016 

5032 

.038 

73 > 

.963 

7129 

.039 

.010 

9375 

.039 

770 

.961 

7507 

0.040 

0.017 

3718 

1.040 

811 

0.960 

7894 

.041 

.017 

8 o 9 i 

• 94 f 

H52 

• 959 

8291 

.0|2 

.018 

24 <M 

.042 

89,1 

.958 

8698 

.043 

.01H 
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The Exponential. 
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The Exponential. 
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The Exponential. 
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II 

loaio(e“) 

e“ 

e 

u 

u 

loQio(e“) 

e" 

6 

U 

0.600 

.601 

0.260 

.261 

5767 
01 10 

1.822 

.823 

119 

942 

0.548 

■ 548 

8116 

2631 

0.650 

.651 

0.282 

.282 

2914 

7257 

I-9I5 
• 917 

541 

457 

0.522 
■ 521 

04 58 

.602 

.261 

4453 

.825 

767 

• 547 

7151 

.652 

.283 

1600 

.919 

376 

.521 


.603 

.261 

8796 

.827 

593 

•547 

1677 

.653 

.283 

5943 

.921 

296 



.604 

.262 

3139 

.829 

422 

•546 

6208 

•654 

.284 

0286 

.923 

218 

.519 

9618 

0.605 

0.262 

7482 

I.831 

252 

0.546 

0744 

0.655 

0.284 

4629 

1.925 

143 

O.519 


,606 

.263 

1825 

.833 

084 

• 545 

5286 

.656 

.284 

8972 

.927 


.518 

9229 

.607 

.263 

6168 

.834 

9:8 

•54'4 

9834 

•657 

.285 

33 T 5 

.928 

997 

.518 

4042 

.608 

.264 

0510 

.836 

754 

• 544 

4387 

.658 

-28S 

7658 

• 930 

927 

•517 

ss6i 

.609 

.264 

4853 

.838 

592 

• 543 

8945 

.659 

.286 

2001 

.932 

859 

•517 

36S4 

0.610 

0.264 

9196 

I.840 

431 

0.543 

3509 

0.660 

0.286 

6344 

1.934 

792 

0.516 

8513 j 

.61 1 

.265 

3539 

.842 

273 

• 542 

8078 

.661 

.287 

0687 

.936 

728 

.516 

3347 

.612 

.265 

7882 

.844 

ir6 

• 542 

2653 

.662 

.287 

5029 

.938 

666 

•515 

8187 

.613 

.266 

2225 

.845 

961 

• 541 

7233 

.663 

.287 

93?2 

.940 

6ds 

•SIS 

3031 

.614 

.266 

6568 

.847 

808 

• 541 

1818 

.664 

.288 

3715 

• 942 

547 

.514 

7881 

0.615 

0.267 

0911 

r.849 

657 

0.540 

6409 

0.665 

0.288 

8058 

1.944 

491 

0.5H 

2735 

.616 

.267 

5254 

.851 

507 

• 540 

1005 

.666 

.289 

•2401 

.946 

436 

.513 

7595 

.617 

.267 

9597 

.853 

360 

• 539 

5607 

.667 

.289 

6744 

.948 

383 

.513 

2460 

.618 

.268 

3940 

.855 

214 

.539 

02 [4 

.668 

.290 

1087 

• 950 

333 

.512 

7330 

.619 

.268 

8283 

.857 

070 

.538 

4827 

.669 

.290 

5430 

• 952 

284 

.512 

2205 

0.620 

0.269 

2626 

r.858 

928 

0-537 

9444 

0.670 

0.290 

9773 

1.954 

237 

0,511 

7086 

.621 

.269 

6969 

.860 

788 

• 537 

4068 

.671 

.291 

4116 

.956 

193 

• 511 

1971 

.622 

.270 

1312 

.862 

650 

.536 

8696 

.6712 

.291 

S459 


150 

.Sio 

686 2 

.623 

.270 

5655 


5i3 

.536 

3330 

.673 

.292 

2802 

.960 

109 

-5 r o 

175-8 

.624 

.270 

9998 

.866 

379 

• 53S 

7970 

.674 

.292 

7M5 

.962 

070 

•509 

665S 

0.625 

0.271 

434'i 

1.868 

246 

0-535 

2614 

0.675 

O.293 

1488 

1.964 

033 

0.509 

1564 

.626 

.271 

8683 

.870 

1 r 5 

• 534 

7264 

.676 

• 293 

5831 

.965 

998 

.508 

6475 

.627 

.272 

3026 

.871 

986 

• 534 

1920 

.677 

.294 

0174 

• 95 7 

965 

.508 

i39t 

.628 

.272 

7369 

■ 873 

859 

• 533 

6581 

.678 

.294 

4517 

.969 

934 

.507 

6312 

.629 

.273 

1712 

.875 

734 

• 533 

1247 

.679 

.294 

mo 

.971 

905 

•507 

1239 

0.630 

O.273 

6055 

1.877 

611 

0.532 

5918 

0.680 

0.295 

3202 

1-973 

878 

0.506 

6170 

.631 

.274 

0398 

•§79 

489 

• 532 

0595 

.681 

.295 

7545 

• 975 

«53 

.506 

rio6 

.632 

.274 

4741 

.881 

370 

• 531 

5277 

.682 

E7i 

IBR51 

• 9 77 

829 

• 505 

6048 

.633 

.274 

90841 

■883 

252 

• 530 

9964 

.683 

.296 

6231 

• 979 

808 

■505 

0994 

.634 

.275 

3427 

.885 

136 

.530 

4657 

.684 

.297 

0574 



.504 

5946 

0.635 

0.275 

7770 

1.887 

022 

O.529 

0355 

0.685 

0.297 

4917 

1.983 

772 

0.504 

0902 

.636 

.276 

2 U 3 

.888 

9to 

.529 

4058 

.686 

.297 

9260 

.985 

757 

• 503 

5864 

.637 

.2 76 

6456 

.890 

800 

.528 

8767 

.687 

.298 

3603 

.987 

743 

.503 

0831 

.638 

• 2 77 

0799 

.892 

692 

.528 

3481 

.688 

.298 

7946 

.989 

732 

.502 

5802 

.639 

• 2 77 

5142 

.894 

585 

.527 

8200 

.689 

.299 

2289 

• 991 

723 

.502 

0779 

0.640 

0.277 

048.5 

1.896 

481 

O.527 

2924 

0.690 

0.299 

6632 

1.993 

7r6 

0.501 

576r 

.641 

.278 

3828 

.898 

378 

.526 

7654 

.691 

.300 

0975 

■ 995 

710 

.501 

0747 

.642 

.278 

8171 

.900 

278 

.526 

2389 

.692 

.300 

53i8 

• 997 

707 

.500 

5739 

.643 

.279 

2514 

.902 

179 

.525 

7129 

.693 

.300 

321 

• 999 

706 

.500 

0736 

•6-14 

.279 

6856 

.904 

0S2 

• 525 

1875 

.694 

.301 

4004 

2.001 

706 

•499 

5738 

0.645 

0.280 

1IQ9 

1.905 

087 

0.524 

66 25 

0.695 

0.301 

8347 

2.003 

709 

0.499 

0744 

.646 

.280 

5542 

.907 

894 

• 524 

1381 

.696 



.005 

7i4 

.498 

5756 

.647 

.280 

9885 

. .909 

803 

.523 

6i'43 

.697 

.302 

7033 

.007 

721 

.498 

0773 

.648 

.281 

4228 

.911 

714 

.523 

0909 

.698 

.303 

1375 

.009 

729 

•497 

5795 

.649 

.281 

8571 

.913 

626 

.522 

568 r 

.699 

.303 

5718 

.Oil 

740 

• 497 

0821 

0.650 

0,282 

2914 

1 .915 

541 

O.522 

0458 

0.700 

0.304 

0061 

2.013 

753 

0.496 

5853 

l 0 flo(o") 

IOBio(e") 

e" 

9~ 

u 

loa 0 (e"> 

looiG<e u ) 

e u 

e~ 

U [ 


Smithsonian Tabies 


232 







































































The Exponential. 
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The Exponential. 
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•357 3641 

0.357 0070 
.356 6501 
*3.56 2037 
.355 0375 
*355 5818 

0.355 2264 
■354 8713 
*354 5166 
.354 1623 
■353 8083 

0.353 4-547 
■353 10 M 
*352 7485 
■352 3050 
■352 0437 

0.351 6918 
■351 3403 
.350 0«yi 
.350 6383 
.350 2870 



0.456 0092 
.456 4-135 
.456 8778 
•457 3121 
■*157 7464 

0.458 1807 
.458 6150 
•450 0103 
■ 450 *1836 
*450 9 >70 

0.460 3522 
.460 78.64 
.461 2207 
.461 6550 
.462 0893 

0.462 5236 
.462 0570 
.463 3022 
.463 8265 
.464 2608 

O.464 6951 
.465 1294 
.465 56.37 
.465 9980 
.466 4323 

0.466 8666 
.467 3009 
.467 7352 
.468 1695 
.468 6037 

0.469 0380 
.469 -1723 
.469 9066 
■*170 3 (00 
*470 7752 

0.471 209s 
.471 <M.l8 
.472 o;8i 
.472 5124 

.472 9*|67 

0.473 3810 
■473 8153 
.474 2496 
*47*1 (1839 
.475 1182 

0.475 5525 
■475 9868 
.476 4210 
.476 8553 
.477 2896 


2.857 651 
.8(10 510 
•863 372 
.866 237 
.869 105 

2.871 975 
.874 8*19 
.877 725 

.880 604 
.883 486 

2.886 371 
.889 259 
.892 150 
*895 043 
.897 940 

2.900 839 
.903 74 i 
.906 646 
.909 555 
.912 .(66 

2.915 370 
.918 296 
.921 216 
•024 130 
.927 064 

2.929 003 
.932 924 
•035 859 
.038 706 
•Oil 736 

2.944 680 
*947 626 
*050 575 
•053 527 
.956 482 

2.050 440 
.962 401 
• 905 3(i5 
.968 331 
.971 301 

2.974 274 
•977 250 
,980 229 
.983 210 
.086 195 

2.989 183 
.092 173 
.005 167 
■908 164 
3.001 163 


0.3*19 0377 

• 3*10 5880 
.3*10 2386 
.348 8895 
.348 5408 

0.348 1924 
■ 3'47 8.1*14 
.3*17 4967 
•347 1404 
.346 8024 

0.346 *1558 
•3|6 1095 
•3*15 7636 
.345 4180 
•345 0728 

0.3*14 7279 
•344 3833 

• 3*1-1 0301 
•343 6952 

• 3*13 3517 

0-343 0085 
.342 6657 

• 3*|2 3232 
.341 08io 

• 3*li 6392 1 

0.341 2978 

.340 9566 

• 3*10 6158 

• 310 275-V' 
.339 0353 

0.339 5955 
•330 2561 
.338 0170 
.338 578.3 
.338 2399 

0.337 00i8 

• 337 56*|l 
.337 2267 
.336 88</i i 
.336 5529 ‘ 

0.336 2165 
.335 8804 
•335 54*17 
•335 2094 
■334 8743 

0.334 53<)6 
.334 2052 
•333 8713 
•333 5375 
.333 2041 


1.050 0.456 0002 2.857 651 I 0.340 9377 

lo<jii(o") ! 0010(0") 0“ 


0.477 .7239 3.004 166 0.332 8711 









The Exponential, 


looiu(e u ) 

e u 

e u 

Hi 

log 10(0") 






0.477 7239 

3.004 166 

0.332 8711 

1. 150 

O.499 4387 

.478 1582 

.007 172 

•332 5384 

.151 

•499 8729 

■478 5925 

.010 1S0 

.332 2060 

.152 

.500 3072 

.479 0268 , 

.013 192 

•331 8740 

! -153 

•500 7415 

•479 4611 

.016 207 

.331 S423 

• 154 

•501 1753 

0.479 8954 

3.019 224 

0.331 2109 

r.155 

0.501 6101 

.480 3297 

.022 245 

•330 8798 

.156 

. 502 0444 

.480 7640 

.025 269 

•330 5491 

• >57 

■ 502 4787 

.481 1983 

.028 256 

.330 2187 

.158 

.502 9130 

.481 6326 

.031 326 

.329 8887 

• 159 

•503 3473 

0.482 0669 

3.034 358 

0.329 5590 

1. 160 

0.503 7816 

.482 5012 

•037 394 

.329 2296 

. 161 

.504 2159 

.482 9355 

.040 433 

.328 9205 

.162 

.504 6502 

.483 369S 

•043 475 

.328 5718 

• 163 

.505 0845 

.483 8041 

.046 520 

.328 2434 

. 164 

.505 5i8S 

0.484 23S3 

3.049 568 

0.327 9X53 

1 . 165 

0.505 953' 

.484 6726 

.052 619 

•3 -V 5875 

.166 

.506 3874 


e u 

| e- u 

1 


! 

3 -T 58 193 
•161 353 

0.316 6368 
.316 3203 

. 164 5 16 
. 167 682 
• 170 851 


3-174 023 
• 1 77 199 

0.3 is 0575 

.314 7426 

. 180 378 

• 183 560 

• 186 745 

.314 428 r 
■ 3x4 H38 

.313 799 8 

3.189 933 
•193 125 
. 196 320 
•199 517 
.202 719 

3-205 923 
.209 130 
.212 34I 
■215 555 

0.313 4862 
.313 >729 
.312 8598 
.312 5471 

.312 2347 

0.31 1 9227 
.311 6109 
.311 2994 
.310 9883 


3.064 854 


.325 3024 
.324 0773 

0.324 6525 


0.450 7528 I 3.095 657 I 0.323 0333 
.322 7104 


492 0556 


0.492 9242 | 3. rn 174 
•493 3585 
•493 7928 
.494 227 1 
.494 6614 

0.495 0957 
•495 5300 


.499 0044 

0.499 4387 I 3-I58 193 


.3x7 2707 
■3x6 9536 

0.316 6368 


1. 170 j 0.508 1245 


•So8 5588 


.509 4274 
.509 8617 

0.510 2960 
•5io 7303 
.511 1646 


.512 0332 

0.512 4675 
.512 0018 



.513 

7704 

• SI4 

2047 

0.514 

6390 

.515 

0733 

• 515 

5075 

.515 

9418 

.516 

3761 

0.516 

8104 

.517 

2447 


•5x8 1133 


0.5x8 9819 
.519 4162 
.519 8505 
.520 2848 
.520 7191 


3.221 993 0.310 3669 

.225 216 .310 0567 


309 4372 


3.238 143 0.308 8190 


308 2020 


.306 3583 


3.287 081 
.290 370 


.305 

1353 

•304 

8303 

.304 

5256 

0.304 

2213 

• 303 

9172 

.303 

6134 

.303 

3100 

.303 

00&8 

0.302 

7040 

.302 

4014 

• 302 

0992 

.301 

7972 

•301 4956 


0.521 1534 I 3-320 117 I 0.301 1942 
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The Exponential. 


.527 

2335 

.3 <k» 925 

0.527 6678 

3.3/0 2<X| 

.328 

KI.M 

• 373 (i(K> 

. 528 

33>'M 

• 377 OH 

. 528 9707 

.380 .[20 

■ 520 

40SO 

.383 802 

0.520 

835)3 

3.387 188 

■ 53<* 

2736 

.390 577 

.530 

7070 

• 35*3 5/«) 

• 531 

1422 

.307 36.5 

■ 531 

57^1 

.400 764 

0.332 

0107 

3.404 166 

. 532 

•II5<» 

.407 572 

.532 

8703 

.410 y8t 

■ 533 

3i.V> 

-|1.| 304 

• 533 

7170 

.417 8m 

0.531 

1822 

3.421 230 

• 531 

6 1('3 

.424 652 


0.301 ICJ42 

.300 a>32 
.300 5924 

. 3<X1 2<)20 

, 2 (J) o<> ] 8 

0. 299 fxj20 
• -’<,<) 392S 
.299 <K)32 
.2(>S 70-13 


0.298 1973 
7 

.297 (KM 5 
.297 3<x|0 
.297 CKXiy 

0.296 7 too 


.295 0212 
.29S 5255 

0.295 2302 
• 294 9331 


.294 0510 

0.293 7377 


.292 5850 

0.292 2926 
.292 000.1 




• 535 .|H.m 
. 535 OHM 

0.530 3537 
.536 7880 
7 | .537 2223 
K 


538 0505 
530 3037 
530 8289 


3-138 370 


.291 

4170 

.291 

1257 

0.290 8348 

.290 

5141 

.2<K) 

23 37 


0.280 38.12 
.280 0050 
.288 8060 
.288 5174 
.288 22{X> 


0.540 6966 ] 3.472 035 I 0.287 9400 
.541 i.V>0 I 

.541 05)05 I 
• 5-12 4338 


0.542 868 r 


(£»flu(0 u ) lomo(fl") 


1.300 


lodo(o") looio(e“) 


3.507 838 0.285 0758 


.284 2219 
.283 9378 


0,283 6540 
.283 3705 


0.282 2393 
.281 9572 


0.555 8969 
.556 3312 
■55<» 7655 


1.285 I 0.558 0684 
.286 
.287 

.288 | .550 3713 


•557 293 I .281 1126 


.280 5509 
.280 2705 
.279 9904 
.279 7105 


.279 T5I7 


3.590 640 | 0.278 0373 


.(.07 446 | .277 2044 


3.614 668 | 0.276 6506 


0.275 2708 


.27} 7208 


.274 1719 
0.273 8979 


O.272 5318 
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The Exponential. 


u 

IOQlo(0 U> 

a" 

e~ u 



0.629 7270 
.630 1613 
■630 5956 
.631 0299 
•631 4642 

0.631 8985 
.632 3328 
.632 7671 
•633 20 14 
.633 6356 

0.634 o&H) 
.634 5042 
• 634 9385 
■635 3728 
•635 8071 

0.636 2414 
.636 6757 
.637 i 100 
•637 5443 

.637 9786 : 

0.638 4129 
.638 8472 
.639 2815 
•639 7 IS 8 
.640 TSOI 

0.640 5844 
.641 0187 
.641 4529 
.641 8872 
.642 3215 

0.642 7558 
.643 1901 
.643 6244 
.644 0587 
.644 4930 

0.644 92^3 
.645 3616 
•645 7959 
.646 2302 
.646 6645 

0.647 0988 
.647 5331 
.647 9674 

.648 4017 
.648 8360 

0.649 2703 
.649 7045 
.650 1388 
.650 5731 
.651 0074 


4.263 1 15 
.267 380 
.271 649 
•275 923 
.2S0 201 

4.2S4 4S3 
.288 770 
.293 061 
•297 356 
.301 656 

4-305 960 
.310 268 
-3M 580 

.318 897 
.323 218 

4-327 543 
-331 873 
.336 207 
•340 545 
.344 888 

4-349 235 
.353 587 

• 357 942 
.362 302 
.366 667 

4.371 036 

-375 409 

• 379 787 

.384 169 
.388 555 

4-392 946 
• 397 341 
■4or 740 
.406 144 
•4io 553 

4.414 965 
.419 383 
.423 804 
.428 230 
,.432 661 

4-437 096 
-441 535 
•445 979 

.450 427 
•454 879 

4 -459 337 
.463 798 
.468 264 
-472 735 
.477 210 


0.234 5703 
-234 3358 
.234 ioi 6 
.233 8676 
.233 6339 

0.233 4004 
.233 1671 
■232 9340 
.232 7012 
.232 4686 

0.232 2363 
.232 0042 
.231 7723 
.231 5406 
.231 3092 

0.231 0780 
.230 8470 
.230 6r63 
.230 3858 
.230 1555 

0.229 9255 
.229 6957 
.229 4661 
.229 2367 
.229 0076 

0.228 7787 
.228 5501 
.22S 3216 
.228 0934 
.227 8654 

0.227 6377 
.227 4102 
.227 1829 
.226 9558 
.226 7290 

0.226 5023 
.226 2760 
.226 0498 
.225 8239 

■225 5981 

0.225 3727 
.225 1474 
,224 9224 
.224 6976 
.224 4730 

0.224 2486 
.224 0245 
.223 8006 
.223 5769 
.223 3534 


0.651 4417 4.481 689 0.223 1302 


IOflo(B U ) 

looio(e u ) 

a” 

e “ 
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The Exponential. 








































The Exponential. 


4-953 03 


.962 0.18 


702 254 

2 

702 688 

5 

703 122 

8 


• 703 99 14 


.705 2942 
O.705 7285 


• 70f> 597J 


0.707 9000 
.708 3313 
.708 7680 
.709 2029 
•709 ( '37 2 

0.710 0715 
.710 5058 
.710 9401 
. 7 n 3744 
.711 8087 

0.712 2430 
.712 0772 

.713 U15 

.713 545 « 
.713 9801 

0.714 4144 


.715 3830 
.715 7173 
•7r6 1516 


.199 2888 
. 199 0897 

0.198 8907 


5.053090 0.1978987 
.058 146 .197 7009 

.063 207 .197 5033 

.068272 .197 3059 


5-103 875 


. 1 19 209 
.124 331 

5.129 458 

.134 590 

. 139 727 
. 144 869 
.150 017 

5.155 170 

.100 327 
.165 490 
. >70 658 
.175 831 

S . iSr 010 
86 194 
.191 382 
.196 576) 
.201 775 


.196 1256 

0.195 9296 
• 195 7337 


•195 3427 
.195 1474 

0.194 9524 
- 194 7575 
.194 5629 
. 194 3684 
.194 1741 

0.193 9800 
. 193 78: >4 
.193 5925 
. 193 3990 
. 193 2057 

0.193 0126 


.192 6269 
■T 92 4344 
,192 2421 


0.716 5859 I 5.206 980 I O.192 0499 



0.716 

5859 

.717 

0202 

.717 

4545 

.717 

8888 

.718 

3231 

0.718 

7574 

.719 

1917 

.719 

6260 

.720 

0603 

.720 

4945 

0.720 

9288 

.721 

3 (> 3 i 

.721 

7974 

.722 

2317 


5.206 980 0.192 0499 


5.233 080 | 0.191 0921 
.190 9011 
.190 7103 
90 5196 
.254054 .1903292 

5.259 3i 1 0.190 1390 
. 189 9489 
.189 7591 
89 S694 
89 3799 


0.723 1003 I 5.285 673 


.724 4032 


0.725 2718 


.726 1404 
.726 5747 
.727 0093 

0.727 4433 


301 554 


89 1907 
89 0016 
88 8127 
88 6239 
88 4354 


• 733 523-1 

0.733 9577 
■734 3920 
•734 8263 


0.736 1291 
.736 5631 
.736 9977 
■737 4320 
.737 8663 


5.392 451 


5.419 481 
.424 903 

.430 331 


.441 202 
5.446 646 


457 550 


3 


0.185 4444 
.185 2591 
. 185 0739 
.184 8889 
.18-1 7041 

0.184 5195 
• 184 3351 
.184 1509 
. 183 9668 
.183 7S29 

0.183 5992 


.183 2324 
■ 183 0493 
. 182 8663 


Iofjo<e u ) lo 010(0") 
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5.473 947 I 0.182 6835 
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The Exponential. 


II 

loa lu(o") 

o 11 

0 11 

. II 

loo id (0") 

o u 

o~“ 

1.800 

.801 

.H<u 

.803 

.8<).| 

0.781 7301 
.782 IO44 
.782 5<)87 
.78.4 0330 
.783 -K>72 

6.049 647 
.055 700 
. 06 1 759 
.067 824 
.073 895 

0.165 2989 
.165 1337 
.164 9686 
. 164 8047 
.164 6390 

1 .850 
.851 
.852 
.853 
.854 

0.803 4448 
.803 8791 
.804 3134 
.804 7477 
.805 1820 

6.359 820 
,360 183 
.372 552 
.378 928 
•385 310 

0.157 2372 
. 157 0800 
.156 9230 
. 156 7662 
. 156 6095 

I.805 

.800 

.807 

.808 

.800 

0.783 0015 
.781 3358 
.784 7701 

.785 204 1 
• 785 <1387 

6.079 971 
.086 054 
■092 I44 

.<«>3 239 

.104 340 

0.164 4745 
.164 3101 
.164 1458 
.163 9818 
,163 8179 

1.855 

.856 

.857 

.858 

.«59 

0.805 6163 
.806 0506 
.806 4849 
.806 9191 
.807 3534 

6.391 698 
.398 093 
.404 494 
.4 TO 902 
.417 316 

0.156 4529 
.156 2966 
.156 1403 
■155 9843 
.155 8284 

1 .8 m 
.811 
,8 12 
.815 
•81. | 

0.786 0730 
.786 3073 
.78(1 0416 
.787 3750 
.787 8102 

6. no 417 
.116 5(11 
.122 68 t 
.128 8n6 
.131 938 

0. 163 6541 
. 163 4906 
. 163 3272 
.163 1639 
. [63 0008 

1.860 

.861 

.862 

.863 

.864 

0.807 7877 
.808 2220 
.808 6563 
.809 0906 
.809 5249 

6.423 737 
•430 164 
.436 597 
•443 037 

.449 483 

0.155 6726 

.155 5170 
.155 3616 
.155 2063 
.155 0512 

T.815 

,816 

.817 

.818 

.810 

0.788 2445 
. 788 O78.3 
.780 1131 
.78) 5474 
.780 0817 

6.141 076 

.147 220 

.153 37i 
. 159 527 
. 1<>5 690 

0. 162 8379 
. 162 (>752 
.162 5126 
.162 3501 
.162 1879 

1.865 

.806 

.807 

.868 

.869 

0.809 9592 
.810 3935 
.810 8278 
.81 r 2621 
.811 6964 

6.455 936 
.462 395 
.468 861 
■475 333 
.481 81 1 

0.154 8962 
•154 7414 
.154 5867 
.154 4322 
. 154 2 779 

1.820 
.82 1 
.822 
.823 
.823 

0.790 4160 
.7‘» 8503 
./O' 28.15 
.7«M 71 «H 
.792 1 53 

6.171 858 
.178 033 
. 184. 215 
. 190 402 
. UX> 595 

0.162 0258 
,161 8638 
. 161 7020 
. t6i 5404 
.161 3789 

1.870 

.871 

.872 

.873 

.874 

0.812 1307 
.812 5650 
,812 9993 
.813 4336 
.813 8679 

6.488 296 
.494 788 
.501 286 
.507 701 
.514 302 

0.154 1237 
. 153 </x/> 
.153 8157 
.153 6620 
.153 5084 

1.825 

.82/1 

.827 

.828 

.820 

0.792 5874 
.793 0217 
.793 45<« 
.793 81403 
• 794 32.|9 

6.202 795 
■ 209 001 
.215 213 
.221 431 
.227 65(1 

0. i6» 2176 
.161 0565 
. 160 8955 
. 160 7347 
.«» 5741 

1.875 

.876 

.877 

.878 

.879 

0.814 3022 
.814 7364 
.815 1707 
.815 6050 
.816 0393 

6.520 819 
.527 343 
. 533 874 
.540 411 
.546 955 

0.153 3550 
.153 2017 
.153 0486 
.152 8956 
.153 7428 

1.830 

.831 

.832 

.833 

.833 

0.791 75«<J 
•70S 1932 
• 70S (>275 
. 70O nOiH 
. 7‘/i 4«./»I 

6.233 887 
.240 124 
.246 367 
.252 9 16 
.258 872 

0.760 4136 
. 160 2532 
. 160 093 1 
.159 9330 
.159 7732 

1.880 
.88 1 
.882 
.883 
.884 

0.816 4736 
.816 90 79 
.817 3422 
.817 7765 
.818 2108 

6.553 505 
.560 062 
.566 625 
•573 195 
•579 77i 

O.152 5907 
.152 4376 
.152 2852 
.152 1330 
.151 9810 

1.835 

.«3'i 

.837 

.838 

.839 

o.7</i 9304 
.797 3<M7 
.707 7990 
.798 2333 
,7148 M76 

6.295 134 
.271 402 
.277 <i77 
.283 958 
.290 245 

0. 159 6135 
• 159 454<) 
.159 2946 
.159 135-1 
. 15« 9763 

1.885 

.886 

.887 

.888 

.889 

0.R18 6451 
.819 0794 
.819 5137 
.819 9480 
.820 3823 

6.586 354 
.592 944 
•500 540 
.606 743 
.612 753 

0.15 I 8291 
.151 6773 
.151 5257 
.151 3743 
.151 2230 

t. 830 

.8-1 i 
.8)2 
• 8|3 
.8.14 

0.799 1018 

• 799 539 1 

• 799 97<>4 
.801) .1047 
,8oo 8390 

6.296 5.38 
.302 838 
.309 144 
.315 456 
.321 775 

0.158 8174 
. 158 6587 
.158 5001 
.158 3417 
.158 1834 

r.890 

.891 

.8142 

.893 

.894 

0.820 8166 
.821 251x9 
.827 6852 
.822 1195 
.822 5537 

6.619 369 
.625 991 
.632 621 

.639 257 
.645 899 

0.751 0718 
. 150 9208 
.150 7700 

. 150 6193 
. 150 4687 

1.845 

.840 

.847 

.848 

.849 

o.8or 2733 
.801 7079 
.802 14 10 
,802 5762 
.803 0105 

6.32K 100 
•334 431 
■340 769 
•347 113 
•353 463 

0.158 0253 
.157 8674 
.157 7096 
.157 5520 
. 157 3945 

1.895 

.896 

.897 

.898 

.899 

0,822 9880 
.823 4223 
.823 8566 
.824 2909 
.824 7252 

6.652 548 
.659 204 
.(*5 867 
.672 536 
.679 212 

0.150 3183 

.150 1681 
.750 0180 
.149 8681 
.149 7183 

1.850 

0.803 4448 

6.359 820 

0. 157 2372 

r.900 

0.825 1595 

6.685 894 

0.149 5686 

lou«(o") 

loguAo") 

i ° U 

«r u 

10flu(o") 

lomo(o u ) 

e u 

o -u 
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The Exponential. 



0.825 1595 
•825 5938 
.826 0281 
.826 4624 
.826 8967 

0.S27 3310 
.827 7653 
.828 1996 
.828 6339 
.829 0682 

0.829 5025 
.829 9368 
.830 3710 
.830 8053 
.831 2396 

0.831 6739 
,832 1082 
•832 5425 
.832 9768 
.833 4m 

0.833 8454 
•834 2797 
.834 7Mo 
.83s 1483 
.835 5826 

0.836 0169 
.836 4512 
.836 8S55 
.837 3198 
•837 7541 

0.838 1884 
.838 6226 
.839 0569 
,839 4912 

.839 9255 

0.840 3598 
.840 7941 
.841 22S4 
.841 6627 
.842 0970 

0.842 5313 
.842 9656 
.843 3999 
.843 8342 
.844 2685 

0.844 7028 

.845 1371 
.845 5714 
.846 0057 
.846 4399 


6.685 894 
.692 584 
.699 280 
.705 982 
.712 692 


O.149 5686 
.149 4191 
.149 2698 
.149 1206 
.148 9715 


6.719 40S 0.148 8226 
.726 130 .1486739 

.732 860 .1485253 

• 739 596 .T48 3768 

•746 339 -148 2285 

6.753 089 0.148 0804 
•759 845 .147 9324 

.766 608 .147 7845 

.773 378 .1476368 

.780 155 .147 4892 

6.786 939 0.147 34i8 
•793 729 .147 1946 

.800 526 .147 0474 

.807 330 .146 9005 

.814 141 

6.820 958 
.827 783 
.834 614 
.841 452 
.848 297 

6.855 149 

.862 007 

.868 873 
•875 745 
.882 624 

6.889 5io 
.896 403 
.903 303 
.910 210 
.917 123 

6.924 044 
•930 972 
•937 906 
.944 847 
.951 796 

6.958 751 

•965 713 

.972 682 
•979 659 
.986 642 

6.993 632 
7.000 629 
.007 633 
.014 644 
.021 662 


. 148 6739 
. 148 5253 
.T48 3768 
.148 2285 

0. 148 0804 
.147 9324 
.147 7845 
.147 6368 
.147 4892 

0.147 34i8 

.147 1946 
. 147 0474 
.146 9005 
. 146 7536 

0.146 6070 
.146 4604 
.146 3140 
.146 1678 
.146 0217 

o. MS 8758 

•145 7300 

•145 5843 
.145 4388 
.145 2934 

0.145 1482 
. .145 0031 
. 144 8582 
. 144 7134 
.144 5688 

0.144 4243 
.144 2799 
■ 144 1357 

.143 99i6 

• M3 8477 

0.143 7039 
.143 S603 
.143 4168 

• M3 2735 
■143 1303 

0.142 9S72 
.142 8443 
.142 7015 

• M2 5589 
.142 4164 


0.846 8742 7-028 688 0.1422741 


IOfl c (e u ) tooio(a u ) 


0.846 8742 
.847 3085 
.847 7428 
.848 1771 
.848 6114 

7.028 688 
•035 720 
•042 759 
.049 805 
.056 859 

O.142 2741 
.142 1319 
.141 9898 
.141 8479 
.141 7061 

0.849 0457 
.849 4800 
.849 9143 
.850 3486 
.850 7829 

7-063 919 
.070 986 
.078 061 
.085 143 
.092 231 

0.14 I 5645 
.141 4230 
.141 2816 
.141 1404 
■ MO 9993 

0.851 2172 
.851 6515 
.852 0858 
.852 5201 
.852 9544 

7.099 327 
.106 430 
.113 540 
. 120 657 
.127 781 

0.140 8584 
. 140 7176 
.140 5770 
. 140 4365 
. 140 2961 

0.853 3887 
.853 8230 
.854 2572 
.854 6915 
.855 1258 

7.134 913 
.142 051 
.149 197 
• 156 349 
.163 509 

0.140 1559 
.140 0158 
. 139 8759 
•139 7360 
. 139 5964 

0.855 5601 
.855 9944 
.856 4287 
.856 8630 
•857 2973 

7. 170 676 
■177 851 
.185 032 

. 192 221 
.199 417 

0.139 4569 
•139 3175 
.139 1782 
• 139 0391 
.138 9001 

0.857 7316 
.858 1659 
.858 6002 

•859 0345 
.859 4688 

7.206 620 
.213 830 

.221 047 
.228 272 
•235 504 

0.138 7613 
.138 6226 
. 138 4841 
• 138 3457 
.138 2074 

0.859 9031 
.860 3374 
.860 7717 
.861 2060 
.861 6403 

7.242 743 
.249 989 
•257 243 
.264 504 
.271 772 

0.138 0692 
.1 37 9312 
• 137 7934 
. 137 6557 
.137 5181 

0.862 0745 
.862 5088 
.862 9431 
•863 3774 
.863 8117 

7.279 047 
.286 330 
.293 620 
.300 917 
.308 222 

0.137 3806 
•137 2433 
.137 1061 
.136 969 1 
. 136 8322 

0.864 2460 
.864 6803 
.86 5 1146 
.865 5489 
.865 9832 

7.315 534 
.322 853 
•330 179 
•337 513 
•344 854 

0. 136 6954 

.136 5588 
. 136 4223 
.136 2860 
■136 1497 

0.866 4175 
.866 8518 
.867 2861 
.867 7204 

.868 1547 

7 - 3 S 2 203 
■359 559 
.366 922 
•374 293 
.381 671 

0.136 0137 
• 135 8777 
■135 7419 
.135 6062 
.135 4707 

0.868 5890 

7.389 056 

0.135 3353 




Iobio( 0 m ) 

e u 

e~ u 













The Exponential. 


11 

loui.i(u") 

0" 

2.000 

0.868 

5890 

7.389 056 

.on 1 

,H(m) 

0233 

.396 449 

.002 

. 8( H > 

4576 

.403 840 

.1103 

.8(x> 8918 

•4*> 257 

.004 

.870 

3-*6i 

.418 672 

2.005 

0,870 

7604 

7.426 094 

.noO 

.871 

*947 

■433 5-M 

.007 

.871 

6290 

• 4 |0 9(>1 

.noH 

.872 

0633 

.448 4<)6 

,009 

.872 

49/6 

■455 858 

2.010 

0.H72 

93*9 

7-463 3*7 

.01 1 

.873 

3O62 

.470 784 


.873 Him 15 
.874 :-MlH 
.H 7 .| 

0.875 l<KU 
.875 53/7 
.875 9720 
.876 4063 
.876 H j<K> 

0.H77 2749 
.87 7 7091 

' .878 14 M 
.878 5777 
.879 01.11 

0.879 4463 
.S79 H80O 
.880 31. |9 
.880 7, |9.i 
.88 l 1835 

O.881 (>178 
,88a 05-' I 
.88 j 4H64 
.88a 0207 
.883 3SS<> 

0.883 7^>3 
.88. | 2236 
.881 (1579 
.885 0922 

• .885 5264 

0.H85 </k>7 
.88(1 3950 
.886 8293 
.887 2636 
.887 (>979 

0,888 1322 
.888 5^5 
.889 <kk)8 
.889 A 351 
■ 889 8694 

o. 8 yo 3037 


Io0iu(e u ) 


..178 -’59 
..|8s 7 - 1 1 
-193 -‘30 

7-500 727 
.508 232 

• 515 7-14 
. 5-3 2' >3 
.530 7tX> 

7.538 325 

• 5-15 8(17 

• 553 - 1 1 7 
■ 5 <io 974 

• 5<>8 539 

7.576 III 
.583 <> 9 * 
.591 278 
.598 873 

. ( K)f > 476 

78)1. | 086 
.(121 704 
.629 330 
.636 963 
.644 604 

7-652 252 
.659 908 
.66 7 572 
.675 2-13 
8)82 922 

7.690 609 
8mj8 304 
.706 006 
.713 716 
.721 433 

7.729 ISP 
.736 892 

• 7*14 632 
.752 381 

• 760 137 


o. >35 3353 
. 135 2000 

• >35 064!) 

. 134 9299 
• >34 7950 

0.134 6603 
.134 5257 
•>34 3912 
•>34 2569 

• 13-1 1227 

0. >33 9887 
•>33 8548 
.133 7210 
•133 5873 
.133 4538 

0. 133 320.4 
.133 1871 

• 133 0540 
. 132 9210 
. 132 7882 

0.>32 6555 ; 
,>32 5229 
.132 3904 
.>32 2581 
.132 1259 

0.I3T 9938 
. 131 8019 

.131 7301 

.t.U 5985 
.131 4669 

0.131 3355 
.131 2043 

.13* 0731 
. *30 9|2* 
.130 8*12 

0. 130 6805 
.130 5499 
.130 4*94 
. *30 2890 
.>30 1588 

0.130 0287 
. 129 8987 
.129 7689 
. 129 6392 
.129 5096 

0.129 3803 
. 129 2509 
.129 1217 
.128 9926 
.128 8637 


0.890 3037 
.890 7380 
.891 1723 
.891 6066 
.892 0409 

0.892 4752 
.892 9095 
.893 3437 
•893 7780 
.894 2123 

0.894 6466 
.895 oHoy 
.895 5*52 
.895 9495 
.896 3838 

0.896 8181 
.897 2524 
.897 6.867 
.m > 2 >o 
.898 5553 

0.898 9896 
.899 4239 
.89) 8582 
.900 2925 
.900 7268 

0.901 1610 
.901 5953 
.902 0296 
.902 4639 
.902 8982 

0.903 3325 
.903 7(168 
.904 2011 
.904 6354 
.905 0697 

0.905 5040 
.905 9383 
.906 3726 
.906 8069 
.907 2412 

0.907 6755 
.908 1098 
.908 5441 
,908 9784 
,909 4126 

0.909 8469 
.910 2812 
.9*0 7*55 
.911 1498 
■ 91 * 5841 


7.767 901 
■775 673 
.783 452 

.791 240 

•799 035 
7.806 838 

,8)4 649 
.822 467 
.830 294 
.838 128 

7.845 970 
.853 820 
.861 677 
.869 543 
.877 4*7 

7.885 298 
.893 i«7 
.901 084 
.908 989 
.916 902 

7.924 823 
.932 752 
.940 6S9 
.948 633 
.956 586 

7.964 546 
•972 5>5 
.080 491 
.988 476 
.99(1 468 ; 

8.004 469 
.012 477 
.020 494 
.028 518 
.036 551 

8.044 591 

.052 640 
.ofio 697 
.068 761 
.076 834 

8.084 915 
.093 004 
.101 101 
.109 206 
.117 320 

8.125 44 > 

• >33 570 
.141 708 
. >49 854 
. 158 008 


0.128 7349 

. 128 6062 
.128 4777 
.128 3493 
. 128 2210 

O. >28 0928 
.127 9648 
.127 8369 
.127 7091 
.127 5815 

0. 127 4540 
.127 3266 
.127 >993 
.127 0722 
.126 9452 

0. *26 8183 
.126 6915 
.126 5649 
.126 4384 
.126 3*20 

0.126 1858 
. 126 0597 
.125 9337 
.125 8078 
.125 (>820 

0. 125 5564 

.125 4309 
.125 3056 
. T25 >803 

. 125 0552 

0.124 9302 
. 124 8053 
.124 6806 
. 124 5560 
•124 43*5 

0.124 307i 
.124 1829 
.124 0588 
. *23 9348 
. 123 8109 

0.123 6871 
. >23 5635 
. 123 4400 
.123 31(36 
.123 1934 

0.123 0702 
. 122 (>172 
.122 8243 
.122 7016 
.122 5789 


7.767 901 0.128 7349 


0.912 0184 8.166 170 0.122 4564 


1 00 10(0") 
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The Exponential. 


0.912 OIS4 
.912 4527 
.912 88/0 
.913 3213 
•913 7556 

0.9H 1899 
.914 6242 
.915 0585 
.915 4928 
.915 9271 

0.916 3614 
.916 7957 
.917 2299 
.917 6642 
.918 0985 

0.918 5328 
.918 9671 
.919 4014 
.919 8357 
.920 2700 

0.920 7043 
.921 1386 
•921 5729 
.922 0072 
.922 4415 

0.922 8758 
.923 3101 
•923 7444 


.128 

.924 1787 

. 129 

.924 6130 

2.130 

0.925 0472 

.131 

.925 4815 

.132 

.925 9158 

• 133 

.926 3501 

.134 

.926 7844 

2.135 

0.927 2187 

. 136 

.927 6530 

.137 

.928 0S73 

.138 

.92S 5216 

.139 

.928 9559 

2. 140 

O.929 3902 

.141 

.929 8245 

.142 

•930 2588 

•143 

.930 6931 

.144 

.931 1274 

2.145 

0.931 5617 

. I46 

.931 9960 

.147 

•932 4303 

. I4S 

.932 8645 

■ 149 

•93 3 2988 

2.150 

0-933 7331 

lofl c <e u ) 

lOQlCite”) 


8.166 170 
• 174 340 
.182 519 
.190 705 
. 198 900 

8.207 103 

.215 3H 

.223 534 
.231 761 
.239 997 

8.248 241 
.256 494 
.264 754 
.273 023 
.281 300 

S.2S9 586 
.297 879 
.306 182 
.314 492 
.322 811 

8.331 137 
•339 473 
•347 8r6 
.356 168 
.364 529 

8.372 897 
.381 275 
.389 660 
.398 054 
.406 456 

8.414 867 

.423 286 
•431 7i3 
.440 149 
.44S 594 

8.457 047 
.465 508 
•473 978 
.482 456 
.490 942 

8.499 438 
.507 941 
.516 454 
.524 974 
•533 503 

8.542 041 
■550 5S8 
•559 142 
.567 706 
.576 278 


0.122 4564 
.122 3340 
.122 2118 
.122 0S96 
.121 9676 

O.I2I 8457 

.121 7239 
.121 6022 
.121 4807 
.121 3593 

O.I2 I 2380 

.121 Il68 

.120 9957 
.120 8748 

.120 7540 

0.120 6333 
.120 5127 
.120 39 2 3 
.120 2719 
.120 1517 

0.120 0316 
.119 9117 
.119 7918 

.119 672 r 
.119 5525 

0.II9 4330 
.119 3136 
.119 1943 
.119 0752 
.Il8 9562 

O.Il8 8373 
.Il8 7f85 
.118 5999 
.118 4813 
.118 3629 

0.118 2446 
.118 1264 
.118 0083 
.117 8904 
.117 7726 

0.117 6548 
.117 5372 
.117 4198 
.117 3024 
.117 1852 

O.I17 0680 
.116 9510 
.116 8341 
.116 7174 
.116 6007 


8.5S4 858 
■593 448 
.602 045 
.610 652 
.619 267 


•653 8r3 


0.940 2476 

.940 68 18 


94i 5504 


0.942 4190 


.943 2876 
•943 7219 


8.584 858 0.116 4842 



0.944 5905 I 8.802 185 


945 4591 


.946 3277 

0.946 7620 
•947 1963 
.947 6306 
.948 0649 
.948 4991 

0.948 9334 
•949 3677 
.949 8020 
.950 2363 
.950 6706 

0.951 1049 

•951 5392 
•95T 9735 
•952 4078 
.952 8421 

0.953 2764 
•953 7107 
•954 1450 
•954 5793 
•955 0136 


8.846 306 
.855 157 
.864 017 
.872 S85 
.88r 762 

8.890 649 
•899 544 
.908 448 

.917 36 1 

.926 282 

8-935 213 
•944 153 
.953 10 r 
.962 059 
.971 026 

8.980 001 
.988 986 


•997 979 
9.006 982 
•015 993 


0. 113 6082 
.113 4946 


0.113 0415 
.112 9285 
. I T2 8157 
.112 7029 
.112 5903 

0.II2 4777 
.112 3<>S3 
.112 2530 
.112 T408 
.112 0287 

o.nr 9167 

.III 8049 
.III 6931 
.III 5815 
.III 47 OO 

0. HI 3586 
• in. 2473 


.III 02SO 

.110 9140 


0-955 4479 I 9.025 013 | 0.110 8032 
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The Exponential. 


u 

lOQ lots 11 ) 

e u 

e a 

u 

logio<e u ) 

mm 

e u 

2.200 

0.955 4479 

9-025 013 

0.110 8032 

2.250 

O.977 1626 


0.105 3992 

.201 

.955 8822 

■034 043 

.110 6924 

.251 

■977 5969 

.497 228 

■105 2939 

.20 2 

.956 3 I <»4 

.043 082 

.no 5818 

.252 

.978 0312 

■506 730 

.105 1886 

.203 

.956 7507 

.052 129 

. no 4712 

•253 

■978 4655 

.5*6 242 

•ios 0S35 

.204 

•957 1850 

.061 1S6 

.no 3608 

.254 

.978 8998 

.525 763 

.104 9785 

2.205 

0.957 6793 

9.070 252 

o.no 2505 

2.255 

0-979 334 * 

9.535 293 

0.104 8735 

.206 

.958 0536 

.079 326 

.no 1403 

.256 

>9 79 7684 

•544 833 

.104 7687 

.207 

.958 4879 

.088 410 

.no 0302 

.257 

.980 20 26 

.554 3S3 

.104 6640 

.20S 

.958 9222 

.097 503 

.109 9203 

.258 

.980 6369 

■563 942 

.104 5594 

.20 0 

■959 3565 

. 106 605 

.109 S104 

•259 

.981 0712 

.573 51 1 

.104 4549 

2.2T0 

0.959 7908 

9 .H 5 7 l 6 

0. log 7006 

2.260 

O.QSl 5055 

9.583 0S9 

0. 104 3505 

.211 

.960 2251 

.124 837 

.109 5910 

.261 

.981 9398 

•592 677 

.104 2462 

.212 

.960 6594 

.*33 966 

. iog 4815 

.262 

.982 3741 

.602 275 

. 104 [420 

.213 

.961 0937 

.143 T05 

. 109 3720 

.263 

.982 8084 

.6n S82 

.*04 0379 

.214 

•96r 5280 

.152 252 

.109 2627 

.264 

.983 2427 

.621 498 

.*03 9339 

2.215 

0.961 9623 

9.161 409 

0.109 1535 

2.265 

O.983 6770 

9.631 125 

0.103 8300 

.216 

.962 3966 

• 170 575 

.109 0444 

.266 

.984 n *3 

.640 761 

.103 7263 

.217 

.962 8309 

. 179 750 

. 108 9354 

.267 

•984 5456 

.650 406 

.103 6226 

.218 

.963 2652 

.188 935 

. 108 8265 

.268 

.984 9799 

.660 061 

.103 5*90 

.219 

.963 6995 

.198 128 

. 10S 7178 

.26 9 

.985 4142 

.669 726 

.103 4155 

2.220 

0.964 1337 

9.207 331 

0.108 6091 

2.270 

O.9S5 8485 

9.679 401 

0.103 3*22 

.221 

.964 5680 

.216 543 

.108 5006 

.27! 

.986 2828 

.CS9 085 

.103 2089 

.222 

.965 0023 

.225 764 

.108 3921 

.272 

.986 7171 

.698 779 

.103 105S 

.223 

.965 4366 

•234 994 

.108 2838 

•2 73 

•987 15*4 

.708 483 

.103 0027 

.224 

.965 8709 

• 244 234 

.108 1755 

.274 

.987 5857 

.718 196 

.102 8998 

2.225 

0.966 3052 

9-253 483 

0.108 0674 

2.275 

0.988 0199 

9.727 9*9 

0.102 7969 

.2 26 

.966 7395 

.262 741 

. 107 9594 

.276 

.988 4542 

•737 652 

.102 6942 

.227 

.967 1738 

.272 008 

.107 85*5 

•2 77 

.988 8885 

•747 394 

.102 59*5 

.228 

.967 6081 

.281 285 

.107 7437 

.278 

.989 3228 

•757 147 

.102 4890 

.229 

.968 0424 

.290 57 * 

.107 6360 

.279 

.989 7571 

.766 909 

.102 3865 

2.230 

0.968 4767 

9.299 86 6 

0.107 5284 

2.280 

0.990 1914 

9.776 680 

0.102 2842 

.231 

.968 9110 

.309 171 

. 107 4210 

.281 

.990 6257 

.786 462 

.102 1S20 

.232 

.969 3453 

■ 3*8 484 

.107 3 * 3 <> 

.282 

.991 ofx>o 

.796 253 

.102 O/gS 

.233 

.969 7796 

.327 808 

.107 2063 

.283 

•991 4943 

.806 054 

not 977S 

.234 

.970 2139 

•337 *40 

.107 0992 

.284 

.991 9286 

.815 865 

.IOI 8759 

2.235 

0.970 6482 

9.346 482 

0.106 9921 

2.285 

O.992 3629 

9.825 686 

o.iot 7741 

.236 

.971 0825 

•355 833 

. 106 8852 

.286 

.992 7972 

•835 5i7 

.101 6723 

.237 

.971 5168 

•365 *94 

. 106 7784 

.287 

■993 2315 

•845 357 

.101 5707 

.238 

• 97 r 95 * 1 

•374 503 

. 106 6716 

.288 

•993 6658 

.855 208 

.101 4692 

•239 

.972 3853 

.383 943 

. 106 5**50 

.289 

.994 1001 

.865 068 

.101 3678 

2.240 

0.972 8196 

9-393 33 * 

0.106 4585 

2.290 

0 . 99-1 5344 

9.874 938 

O.IOI 2665 

.241 

.973 2539 

.402 729 

.106 3521 

.291 
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The Exponential. 
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The Exponential. 
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The Exponential. 
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•7'8 6S35 
.723 0264 
.727 3693 
•731 7123 

2.73*3 0552 

.740 3982 
• 744 74ii 

.749 0841 
•753 4270 

2-757 77oo 
.762 1129 
.766 4558 
.770 7988 
•775 Mi7 

2.779 4847 
.783 8276 
.788 1706 
•792 5135 
.796 8365 

2.S01 1994 
.805 5424 
.809 8853 
.814 2282 
.818 5712 


403.42S 793 
407-483 320 
411.578 596 
4I5-7I5 029 

419.893 035 

424. 1 13 030 

428.375 437 

432.680 682 
437.029 195 
441.421 411 

445-857 770 
450.338 715 
454.864 694 
459.436 161 

464-053 57 i 

468.717 387 
473.428 075 

478.156 106 
482.991 956 
487.846 106 

492.749 

497.701 251 
502.703 232 
507-755 483 
5x2.858 511 

518.012 825 
523.218 940 

528.477 378 

533.788 664 
539- 1 S3 329 

544.571 910 
550.044 949 
555-572 992 

561.156 594 
566.796 311 

572.492 709 
578.246 356 
584.057 829 
589.927 708 
59S-856 SSo 

601.845 03$ 

607.893 681 
614.003 X14 
620.173 948 
626.406 800 

632.702 293 
639.061 057 
645-483 727 

651.970 946 

658.523 363 


2.822 9141 665.141 633 


BB 

logio(e u ) 

0 

0 -u 

0.002 47S8 

6.50 

2.822 9141 

665.141 633 

0.001 5034 

.002 4541 

•51 

.827 2571 

671.826 418 

.001 4885 

.002 4297 

.52 

.831 6000 

678.578 385 

.001 4737 

.002 4055 

•53 

•S35 943° 

685.398 21 1 

.001 4590 

.002 3816 

•54 

.840 2859 

692.286 578 

.001 4445 

0.002 3579 

6-55 

2.S44 6289 

699,244 174 

0.001 4301 

.002 3344 

•56 

.848 9718 

706,271 695 

.00 r 4159 

.002 3112 

•57 

.853 3 H7 

713.369 843 

.001 4018 

.002 2882 

■58 

•857 6577 

720,539 3 2 9 

.001 3878 

.002 2654 

•59 

,862 0006 

727.780 870 

.001 3740 

0.002 2429 

6. 60 

2.866 3436 

735.095 189 

0.001 3604 

.002 2206 

.61 

.870 6865 

742.483 019 

.001 3468 

.002 1985 

.62 

.875 0295 

749.945 097 

•001 3334 

.002 1766 

•63 

.879 3724 

757.482 171 

.001 3202 

.002 1549 

.64 

.883 7154 

765.094 993 

.001 3070 

0.002 1335 

6.65 

2.888 0583 

772.784 326 

0.001 2940 

.002 1123 

.66 

.892 4012 

780.5S0 937 

.001 2811 

.002 0912 

.67 

.896 7442 

788.395 604 

.001 2684 

.002 0704 

.68 

.901 0871 

796.319 1 12 

.00 x 2558 

.002 0498 

.69 

.905 4301 

804.322 252 

.001 2433 

0.002 0294 

6.70 

2.909 7730 

812.405 825 

0.001 2309 

.002 0092 

•71 

.914 1160 

820.570 639 

.oor 2187 

.001 9892 

.72 

.918 4589 

828.817 511 

.001 2065 

.001 9695 

•73 

.922 8019 

837.147 266 

.001 1945 

.001 9499 

•74 

.927 1448 

845-560 736 

.001 1826 

0.001 9305 

6-75 

2.931 4878 

854-058 763 

0.001 1709 

.001 91x2 

.76 

•935 8307 

862.642 T96 

.001 1592 

.001 8922 

•77 

.940 1736 

871.3x1 894 

.oor 1477 

.001 8734 

■78 

•944 5166 

880.068 724 

.001 1363 

.001 8548 

•79 

.948 8595 

888.913 562 

.001 1250 

0.001 8363 

6.80 • 

2-953 2025 

897.847 292 

0.001 1138 

,001 8180 

.81 

•957 5454 

906.870 807 

.001 1027 

.001 7999 

.82 

.961 8884 

915.985 0X0 

.001 0917 . 

.001 7820 

.83 

.966 2313 

925.190 8X2 

.001 0809 

.001 7643 

.84 

•970 5743 

934.489 135 

.001 0701 

0.001 7467 

6.85 

2.974 9172 

943.880 907 

0.001 0595 

.001 7294 

.86 

,979 2601 

953.367 067 

.001 0489 

.001 7122 

.87 

■983 6031 

962.948 566 

.001 0385 

.001 6951 

.88 

.987 9460 

972.626 360 

.001 0281 

.001 6783 

.89 

.992 2890 

982.401 417 

,001 0179 

0.001 6616 

6.90 

2.996 6319 

992.274 716 

0.00 x 0078 

.001 6450 

.91 

3.000 9749 

1002.24 724 

.000 9978 

.001 6287 

.92 

.005 3178 

10 1 2.31 999 

.000 9878 

.001 6125 

•93 

.009 6608 

1022.49 308 

.000 9780 

.001 5964 

.94 

.014 0037 

1032.77 021 

.000 9683 

0,001 5805 

6-95 

3.018 3466 

1043.14 973 

0.000 9586 

.001 5648 

.96 

.022 6896 

1053.63 356 

.000 9491 

.001 5492 

•97 

.027 0325 

1064,22 275 

.000 9397 

.001 5338 

.98 

.031 3755 

v 1074.91 837 

.000 9303 

.001 5185 

•99 

•035 71S4 

1085.72 148 

.000 9210 

0.001 5034 

7.00 

3.040 0614 

1096.63 316 

0,000 9 1 IQ 

6 -u 

logos' 1 ) 

log, 0 {e") 

6 U 

6-« 
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The Exponential. 


lOKurfo") 



3,040 0614 
.044 4043 
.04 H 7473 
.O.S 3 01)0-* 

>°S 7 *133 2 

7.05 3.061 '/'/hi 

.of) .066 1100 

,07 .070 4630 

.08 .074 H049 

.00 .oyg 1470 

7.10 3.0H3 4008 

.0K7 #33# 

, 01)3 17(17 
.096 3 ii)7 
.100 H626 

3.103 2033 
.tog 54#, 5 
.113 #'M4 
.11# 2344 

.12a 3773 

3.126 9203 
.21 .131 2632 

.22 .13!* 60(12 

.23 • 1 3 <) <M«H 

.24. .144 2020 

7.23 3.148 6330 

•af» .132 0770 

.27 . 1.37 3200 

,'itt .161 663H 

.20 .l66 oofiH 

7.30 3.170 3407 

.31 .'74 6027 

.39 .170 0336 

.33 -i #3 3786 

■34 *i #7 721.3 

7.33 3-1 02 0644 

.36 -i<)6 407*1 

.37 *200 7.303 

,38 .'203 0033 

.30 .200 4362 

7.40 3*2(3 7702 

.41 .21# 1221 

.42 .2 22 46.31 

.43 ,ag(i HoKo 

.44 *23* iw 

7 * 4,3 3.935 4930 

.46 . 2,40 # 36 # 

7 -244 170 # 

H ,24# ,3227 

0 *252 # 6.37 

3.9.37 2086 


l0Kic(0") 



3 * 2,37 2086 
,261 3.316 
.26.3 8943 
.270 2374 
.274 5804 

3.278 9233 
.383 2663 
.287 6092 
.291 9,322 
.296 29,31 

3.300 6381 
.304 9810 
.309 3240 
.313 6669 
.318 0098 

3.322 3528 
.326 6937 
• 33 * 0387 
•335 3#i6 
•339 7246 

3.344 0 675 
.348 4105 
•352 7 S 34 
•337 0963 
.361 4393 

3.363 7822 
.370 1232 
.374 4681 
.378 81 1 1 
.383 I S 4 ° 

3.387 4970 
• 39 1 #390 
.396 1828 

.400 S 25 # 
.404 8687 

3.409 2117 
.413 S 546 
.417 8976 
,422 2403 
.426 5835 

3.430 9264 
• 43 S 2694 
•439 6123 
•443 955 * 
.448 2982 

3.432 64x1 
.456 9841 
.461 3270 
.465 6700 
.470 0x29 


1808.04 24 r 
1826,21 334 

1844.56 729 
1863,10 330 

1881.83 °°3 

1900.74 273 

1919.84 55 1 
1939,14 028 
1958.62 897 
I 97 #- 3 I 35 i 

1998.19 590 

2018.27 810 

2038.56 213 

2059.05 002 

2079.74 382 

2100.64 559 

2121.75 743 

2143.08 145 

2164.61 977 
2186.37 456 

2208.34 799 
2230.54 226 

2252.9.5 95 # 

2275.60 220 

2298.47 238 

2321.57 241 

2344.90 461 

2368.47 129 

2392.27 482 
2416.31 75 # 

2440.60 198 
2465.13 044 

2489.90 541 
2514*92 937 
2540.20 483 

2565.73 432 
259**52 038 

2617.56 559 
2643.87 256 
2670.44 392 

2697.28 233 
2724.39 047 
2751.77 105 
2779.42 680 
2807.36 051 

2835.57 495 
2864.07 295 

2892.85 736 
2921.93 xo6 

2951.29 696 


0,000 5531 
,000 5476 
,000 5421 
.000 5367 
.000 5314 

0,000 5261 
,000 5209 
,000 5157 
.000 5106 
.000 sos 5 

0.000 5005 
.000 4955 
.000 4905 
,000 4857 
.000 4808 

0.000 4760 
.000 4713 
.000 4666 
.000 4620 
.000 4574 

0.000 4528 
.060 4483 
.000 4439 
.000 4394 
.000 4351 

0,000 4307 
.000 4265 
.000 4222 
.000 4180 
.000 4139 

0.000 4097 
,000 4057 
.000 4016 
.000 3976 
.000 3937 

0.000 3898 
•000 3859 
.000 3820 
.000 3782 
.000 374s 

0,000 3707 
.000 3671 
.000 3634 
.000 3598 
.000 3562 

0.000 3527 
.000 3492 
.000 3457 
.000 3422 
.000 3388 


3474 3559 2980,95 799 °-o°o 3355 


log 0 (o«) 
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The Exponential. 



3-474 3559 
.478 6988 
.483 0417 
.487 3847 
,491 7276 

3.496 0706 
•5°o 4135 
■504 7565 
.509 0904 
■5*3 4424 

3-SI7 7853 
.522 1282 
.526 4712 
-53° 8141 
•535 i57i 

3-539 5ooo 
•543 8430 
■548 1859 
•552 5289 
.556 8718 

3.561 2148 
•565 5577 
.569 9006 
•574 2436 
•578 5865 

3-S82 9295 
.587 2724 
•59i 6154 
•595 9583 
.600 3013 

3.604 6442 
.608 9871 
.613 3301 
.617 6730 
.622 0160 

3.626 3589 
.630 7019 
.635 0448 
.639 3878 
•643 7307 

3.648 0736 
.652 4166 
•656 7595 
.661 1025 
■665 4454 

3.669 7884 

•674 1313 

.678 4743 
.682 8172 
.687 1602 


29S0.9S 799 
3010.91 711 

3041.17 733 
3071.74 167 
3102.61 319 

3*33-79 497 
3165.29 013 
3197.10 183 
3229.23 324 
3261.68 757 

3294.46 80S 
3327-57 803 
3361.02 075 
3394-79 957 
3428.91 787 

3463.37 907 

3498.18 660 
3533-34 396 
3568.85 466 
3604.72 225 

3640.95 031 

3677.54 247 
3714.50 238 
375*-83 375 

3789.54 031 

3827.62 582 
3866.09 4x0 
3904.94 899 

3944.19 438 
3983.83 419 

4023.87 239 
4064.31 298 
4105.16 001 
4146.41 755 
4188.08 974 

4230.18 074 
4272.69 477 
43*5-63 606 
4359.00 893 
4402.81 769 

4447.06 675 
4491.76 051 
4536.90 346 
4582.50 009 

4628.55 498 

4675.07 274 
4722.05 800 
4769-5* 547 
4817.44 990 
4865.86 607 


3.691 5031 
.695 8460 
.700 1890 
•704 53*9 
.708 8749 

3.7x3 2178 
-7*7 5608 
.721 9037 
.726 2467 
.730 5896 

3-734 0325 
•739 2755 
.743 6184 
•747 9614 
•752 3043 

3-756 6473 
.760 9902 
•765 3332 
.769 6761 
•774 0190 

3.778 3620 

.782 7049 
.787 0479 
•79* 3908 
•795 7338 

3.800 0767 
.804 4197 
.808 7626 
.813 1056 
.817 4485 

3.821 7914 
.826 1344 
•830 4773 
.834 8203 

•839 *632 

3.843 5062 
.847 8491 
.852 1921 
•856 535° 
.860 8779 

3.865 2209 
.869 5638 
.873 9068 
•878 2497 
.882 5927 

3.886 9356 
.891 2786 
•895 6215 
.899 9644 
.904 3074 


3,691 5031 49*4-76 884 


49x4,76 884 
4964.16 309 
5014.05 376 
5064.44 583 
51*5-34 436 

5*66.75 443 
5218.68 117 
5271. ra 979 

53 2 4- 10 553 
5377.61 368 

543I-65 959 

5486.24 868 
554* -38 639 
5597.07 825 
S6S3-32 982 

5710.14 673 
5767.53 466 
S825.49 935 
5884.04 659 
5943.18 224 

6002.91 222 

6063.24 249 

6124.17 909 
6185.72 811 
6247.89 571 

6310.68 8ix 
6374.11 158 

6438.17 246 
6502.87 717 

6568.23 218 

6634.24 401 

6700.91 927 
6768.26 463 

6836.28 682 
6904.99 264 

6974.38 897 
7044.48 274 

7115.28 097 
7186.79 074 
7259.01 918 

7331-97 354 
7405.66 110 
7480.08 923 
7555-26 538 
7631.19 70C. 

7707.89 186 
7785-35 746 
7863,60 16 1 
7942.63 2X2 
8022.45 690 


0.000 2035 

.OOO 20I/(. 
.OOO 1994 
.OOO I975 
.OOO I955 

0.000 1935 

.OOO I916 
.OOO 1897 
.OOO 1878 
.OOO i860 

0.000 1841 

.OOO 1823 

.ooo 1805 

.OOO 1787 
.OOO X769 

0.000 1751 
.000 1734 
.000 1717 
.000 1700 
.ooo 1683 

0.000 1666 
.000 1649 
.000 1633 
.000 1617 
.000 1601 

0.000 1585 
,000 1569 
•ooo 1553 
.000 1538 
.000 1522 

0.000 1507 
.000 1492 
.000 1477 
.000 1463 
.000 1448 

0.000 1434 
.000 1420 
.000 1405 
.000 1391 
.000 1378 

0,000 1364 
.000 1350 
.000 1337 
.000 1324 
.000 1310 

0.000 1297 
.000 1284 
.000 1272 
.000 1259 
.000 1247 


3.908 6503 8103,08 393 0.000 1234 















The Exponential. 


u 

10R,„(0 U ) ' 

0 U 

o-> 1 

u 

tog 10 (e u ) 

0" 

O-ll 

9,00 

.01 

,oa 

.03 

.04 

3.908 6503 
•9 1 " 9933 
.0 1 7 33*2 
.921 6792 
,926 02 21 

8TO3.08 393 
8184.5a 127 
82*4.77 708 
8349.H.5 957 

8433-77 ?o* 

0.000 1234 
.000 1222 

.OOO 1210 
.OOO II98 
.OOO ll86 

9.5° 

•SI 

.52 

•53 

•54 

4.125 7976 
.130 1405 
.134 48.35 
.138 8264 
.143 1694 

13359.7 268 
13493-9 943 
13*29.6 112 
137*6.5 911 
I3904-9 47* 

0.000 0749 
.000 0741 
.000 0734 
.000 0726 
.000 0719 

9-o.S 
,06 
! .07 

.08 
.09 

3-930 3*5 1 
.934 70811 
.039 0510 

■943 3039 
•947 73*8 

8518.53 792 

8*04.15 o*s 
8*90.62 381 
8777.9* *03 
88**.i 8 *05 

0.000 1174 

.OOO 11*2 
.OOO I 15 I 
.OOO IT 39 
.OOO 1128 

9-55 

•5* 

•57 

.58 

•59 

4.147 5123 ■ 

.151 8552 
.156 1982 
.1*0 5411 
.164 8841 

14044.* 947 

14185.8 4*2 

14328.4 1*3 

14472.4 193 

14617.8 *95 

0.000 0712 
,000 0705 
.000 0698 
.000 0691 
,000 0684 

9.10 

.11 

.ta 

.13 

.14 

3-953 0798 
•95* 4 a 37 
.9*0 7637 
.0*5 108* 

.9*9 451* 

8955.29 27 0 

9045.21) 489 
9136.20 1*2 
9228.02 197 

9320.7* 513 

0.000 1117 

.OOO no* 
.OOO 101)5 
.OOO 1084 
.OOO IO73 

9.(10 

•6f 

.*2 

•*3 

•*4 

4.169 2270 
.173 5700 
.177 9129 
.182 2550 
.18* 5988 

147*4.7 816 
14913.1 7°i 
15063.0 499 

152144 3*1 
I5367.3 437 

0.000 0677 
.000 0671 
.000 06*4 
.000 0657 
,000 0651 

9. 1. S' 
.1* 
.17 

1 . 1 8 

.10 

3-973 794 S 

.978 1375 
.982 4H04 
.98* 8233 
.991 1663 

9414.44 038 
9509,0.5 708 
9*04.93 4*9 
9701.15 277 

9798.65 098 

0.000 10*2 
.OOO 1052 
.OOO 1041 
.OOO 1031 
.OOO 1021 

9 .*5 
.66 
•*7 
.*8 
.*9 

4.190 9418 
.195 2847 
.199 *27* 
.203 970* 
.208 3135 

15521.7 881 
1.5*77-7 847 
IS835-3 490 
15994-4 9*9 
1*155-2 443 

0.000 0644 
.000 0638 
.000 063 X 
.000 0625 
.000 0619 

9.20 

.21 

.22 

•83 

.34 

3-995 5093 
-999 8,522 
4.004 rys* 
.ooS 538 t 
.012 8810 

9897.12 90* 
999(1,59 *8* 

10097.0 *43 
10198.5 415 

10301.0 38* 

0.000 1010 

.OOO IOOO 

.OOO 0090 
.OOO 0981 
.000 0971 

9.70 
•7i 
.72 
• 73 
•74 

4.212 *565 
.216 9994 
.221 3424 
.225 6853 
.230 0283 

1*317.6 072 
1*481.* 019 
16*47.2 447 

1*814.5 52.3 

16983.5 414 

0.000 0613 
.000 0607 
.000 ofiox 
.000 0595 
.000 0589 

9.25 
.‘.t* 
.27 
. '.ill 
.«> 

4.017 2240 
.021 5**9 

.02,5 9098 
.030 2,528 
.034 5957 

10404.5 *57 

10.509.1 333 
10*14.7 .519 
10721.4 319 

10829.1 841 

0,000 09*1 
.000 0952 
.000 0942 
.000 0933 
.000 0923 

9.75 

.7* 

•77 

.78 

•79 

4.234 3712 
.238 7141 
.243 0571 

.247 4000 

.251 7430 

17154.2 288 

17326.6 317 

17500.7 *72 
17*7*, fi 529 

17854.3 0*2 

0.000 0583 
.000 0577 
.000 0571 
.000 0566 
.000 0560 

9-30 

•3‘ 

-3- 

•3.1 

•34 

4.038 9387 
.043 281* 
.047 *24* 
.051 9*75 
.05* 3105 

10938.0 192 

11047.9 481 

11158.9 810 

11271.1 315 

1 1384.4 08a 

0.000 0914 
.000 01)0.5 
,000 0896 
.000 0887 
.000 0878 

O.80 

.8t 

.82 

.83 

.84 

4.256 0859 

.2*0 4289 
.2*4 7718 
.2*9 1148 

.273 4577 

18033.7 449 

18214.9 871 
18398.0 507 

18582.9 542 
187*9.7 TOO 

0.000 OSS 5 
.000 0549 
.000 0544 
.000 0538 
.000 0533 

9.3 s 

■3* 

■37 

•3« 

•39 

4.0(10 *534 
.0*4 99*4 
.0*9 3393 
.073 (1822 
.078 0252 

1 1498.8 234 

1 1*14-3 885 

1 1731.1 i,5i 
11849.0 148 
1 19(18.0 993 

0,000 0870 
.000 08*1 
.000 0852 
.000 0844 
.000 083* 

9.8s 

.8* 

.87 

.88 

•89 

4,277 800* 
.282 1436 
.28* 48*5 
.290 8295 
•29S i7 2 4 

18958.3 548 

19148.8 894 

19341-3 390 

19535-7 227 
19732-0 599 

0.000 0527 
.000 0522 
.000 0517 
,000 0512 
.000 0507 

9,40 
.41 
.4 3 

•43 

•44 

4.082 3(181 
.08* 7111 
.091 0.540 
.095 3970 
.099 7399 

13088.3 807 
12209.8 710 

12332.5 823 

12456.5 2*7 
12581.7 1*9 

0.000 0827 
.000 0819 
.000 0811 
.000 0803 
.000 0795 

9.90 

•9i 

.92 

•93 

•94 

4-299 5154 
.303 8583 
.308 2013 
.312 5442 
.316 8872 

19930.3 704 
20130.* 740 
20332.9 yofi 

20537.3 <10* 
20743.7 443 

0.000 0502 
.000 0497 
.000 0492 
,000 0487 
.000 0482 

y-4S 

.49 

.47 

48 

•49 

4.104 0829 
.108 4.258 
,113 7*87 
.117 III? 

.121 454C 

12708.1 *53 
12835.8 844 
139*4.8 872 

13095.1 8*5 
13326.7 953 

0.000 0787 
.000 0779 
.000 0771 
.000 0764 
.000 075* 

9-95 

.96 

•97 

.98 

■99 

4.321 2301 
.325 5730 

.329 91 *° 

•334 2.589 
.338 *019 

20952.2 224 
21162.7 957 
21375-4 854 

21590.3 125 
21807.2 988 

0.000 0477 
.000 0473 

,000 0468 
,ooo 0463 
.000 0459 

9- So 

4.125 797* 

13359-7 268 

0.000 0749 

10.00 

4-342 9448 

22026.4 658 

o.ooo 0454 

10Ko(O u 

10Bio(o u ) 

Q n 

0-" 

logofa' 1 

j 10gia(Q u ) 

o u 

0 -u 
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Smithsonian Tables. 




The Exponential. 



10.00 4.342 9448 

.01 .347 2878 

.02 .351 6307 

•°3 -355 9737 

.04 .360 3166 

10.05 4-364 6595 

.06 .369 0025 

•°7 .373 3454 

•oS .377 6884 

.09 .382 0313 

10.10 4.386 3743 

•11 .390 7172 

• 1-2 .395 0602 

• T 3 -399 4031 

■ 14 .403 7460 

10.15 4.408 0S90 

.16 .412 4319 

•!7 .416 7749 

• 10 .421 1178 

•19 .425 4608 

10,20 4,429 S037 

•21 .434 1467 

• 22 .438 4896 

•23 .442 8325 

• 2 4 -447 1755 

10.25 4-451 51S4 

• 26 -455 8614 

• 2 7 .460 2043 

•28 .464 5473 

•29 .46S 8902 

10.30 4.473 2332 

•3 1 -477 576 i 

•3 2 .481 9191 

•33 .486 2620 

•34 .490 6049 


8 22026.4 658 

8 22247,8 355 

7 22471,4 299 

7 22697.2 715 

5 22925.3 829 

> 23155.7 868 

i 23388.5 064 

[■ 23623.5 648 

23860.9 855 
; 24100.7 924 

24343.0 094 

24587.6 607 

24834.7 708 

25084.3 644 
253364 665 

2S59I-I 022 
25848.2 971 

26108.0 768 

26370.4 673 

26635.4 949 

26903.1 861 

2 7173.5 676 

27446.6 665 

27722.5 101 
I 28001. 1 259 

28282.5 419 

28566.7 862 

28853.8 872 
29I43-8 736 
29436.7 744 

29732.6 189 
30031.4 366 
30333-2 576 
30638.1 119 
30946.0 300 


4494 9479 
499 2908 
•503 6338 
•S07 9767 
•512 3197 

4.516 6626 
.521 0056 
•525 3485 
.529 6914 
■534 0344 

4-538 3773 
.542 7203 
•547 0632 
-551 4062 
•555 749i 


31257-0 428 

31571.1 813 
31888.4 770 
3220S.9 615 

32532.6 669 

32559.6 257 
33189.8 704 
335234 34i 

33860.3 503 

34200.6 524 

34544-3 747 
34891.5 514 
35242.2 174 

35596.4 075 
35954-1 574 


58 0,000 0454 

55 .000 0449 

)9 -ooo 0445 

[5 .000 0441 

’9 .000 0436 

iS 0.000 0432 

4 .000 0428 

8 .000 0423 

5 .000 0419 

4 .000 0415 

4 0.000 0411 I 

7 .000 0407 I 

8 .000 0403 I 

l -ooo 0399 I 

> .000 0395 I 

! 0.000 0391 I 

.000 0387 I 
1 .000 0383 I 

.000 0379 I 
■ooo 0375 I 

0.000 0372 I 
.000 0368 I 
.000 0364 I 
.000 0361 I 
.000 0357 I 

0.000 0354 I 
•ooo 0350 I 
.000 0347 I 
•ooo 0343 I 
.000 0340 I 

0.000 0336 I 
•°oo 0333 I 

.000 0330 I 
.000 0326 I 
•ooo 0323 I 

0.000 0320 I 
.000 0317 I 
.000 0314 I 
.000 0310 I 
.000 0307 I 

0.000 0304 I 1 
.000 0301 I 
.000 0298 I 
.000 0295 I 
.000 0292 I 

0.000 0289 I I 
.000 0287 I 
.000 0284 I 
.000 0281 I 
.000 0278 I 


10.50 4.560 0921 

.51 .564 4.350 

.52 .568 7779 

-S3 -573 1209 

•S4 -577 4638 

10.55 4-58 i 8068 

.56 .586 1497 

•57 -590 4927 

.58 -594 8356 

•59 -599 17S6 

10.60 4.603 5215 

.61 .607 8645 

.62 .612 2074 

.63 -6 1 6 5503 

.64 .620 8933 

10.65 4-625 2362 

.66 .629 5792 

•67 .633 9221 

.68 .638 2651 

.69 .642 6080 


36315.5 027 

36680.4 795 
37049-1 245 

37421.4 744 
37797-5 665 

38177.4 38.3 

38561.1 279 

38948.6 737 

39340.1 144 
39735-4 891 


40I34-8 374 0,000 02.(13- 

40538.1 9 Q 3 .OOO O247 

4° 945 -6 149 .000 02. j. ( 

4I357-I 252 .000 ot p 

4t772-7 7l2 .0000239 


42192.5 945 

42616.6 372 

43044.9 415 
43477-5 504 
43914-5 070 


4-560 0921 36315.5 027 0.000 0275 


4.646 9510 
.651 2039 
•655 6368 
.659 9798 
.664 3237 

4.668 6657 
.673 0086 
•677 3Si6 
.681 6945 
.686 0375 

4.690 3804 

•694 7233 

.699 0663 
.703 4092 
-707 7522 

4-712 0951 

•716 4381 
.720 7810 
.725 1240 
.729 4669 

4-733 8099 
.738 1528 
•742 4957 
•746 8387 
-751 1816 

4-755 S246 
•759 8675 
.764 2105 
•768 5534 
.772 8964 


’ 44.155-8 551 

• 4 4 80 r, 6 389 

45251.9 028 

45706.6 920 

46166.0 519 

46630.0 285 

47098.6 680 

47572.0 175 
4 80.50. r 242 
48533-0 360 

49020.8 on I 
495*3-4 684 
500 r 1. o 870 
505*3-7 068 

51021.3 780 

5IS34-I 514 
52052.0 782 
52.575-2 103 
53103.5 999 

I 53637-3 ooo 

54176.3 638 

54720.8 453 
55270.7 989 
5.5826.2 797 

56387.3 431 

56954-0 454 

57526.4 43° 

58104.5 934 

58688.5 543 

59278.3 841 


4-777 2393 59874.1 417 0.000 0167 


0.000 

' 02 2.5 

,000 

0323 

.000 

02 Jt 

.000 

0210 

.000 


0.000 

03 l.| 

.000 

0213 

.000 

02 1 1) 

.000 

0203 

.000 

O20fi 

0.000 

0 3 O.| 

.000 

0304 

.000 

0200 

.000 

01 98 

.000 

01 y 6 


o.ooo 0194 
.000 ohjj 
.000 0190 
.000 0188 
.000 0186 

0.000 0JH5 
.000 0183 
.ooo 0181 
.000 0179 
.000 0177 

0.000 or 76 
.000 0174 
.000 0172 
.000 0170 
.000 0169 








The Exponential. 




Ioitm(o u ) 


4-777 2.193 
•7«i 5822 
-7**5 ‘MS 2 
.790 268 1 
•794 6 m 

4.708 0540 
.803 2970 
,«()•/ 6399 
.8 iv 

.H16 325 K 

4.820 068 ■/ 
-8->s oi 1 y 
.821) ,1546 
.844 6i)'/f) 
.858 0405 

4.84 a Ms 
.846 7264 
,8, si 0694 
•855 412.4 
.8 SO 7553 

4.864 0982 
.868 4411 
.872 7841 
.877 1270 
,881 4700 

4.88s 8 1 n«» 
.800 tsso 
.804 408H 
.808 8418 
.•KM 1847 

4.007 5276 
.<) 1 1 87061 
.016 21,15 
•<)•!<> S56S 
4134 8994 

4 . 02(1 3424 

•0.1.1 5853 
•0,47 028,4 
•04 2 37 13 
.(), 1 6 6141 

4 - 0.50 057 1 
-OSS .I 000 
•050 64,40 
.0 r '.4 !)8 ,50 
4)08 3280 

4.1)73 6718 
.07/ 0148 
•08i 3377 
-083 7007 
.000 04.46 


50874 .x 4 X 7 

60475.8 868 

61084.6 706 

61607.5 808 

62317.6 518 

62043.0 .546 

63376.5 5 1 0 

64215.5 068 

64860.8 834 

65512.7 461 

66171.1 (ion 

66836.1 o r 4 

67307.0 063 

68186.4 7 '20 

68871.6 564 

60363.8 381 

70262.1) 56a 
7»i)0<).r ro6 
71(182.3 621 

72402.7 818 

73130.4 418 

73865.4 iso 

74607.7 748 

75357.5 0.34 
7(1114.0 518 

76870.0 >08 

77652.5 7.58 

78433.1) 073 

70331.2 OlO 

80017.4 488 

80831.6 375 

81633.0 085 

82454-3 420 

8328.4.0 228 

84120.0 311 

84065.4 SIS 

85810.3 68s 

8668 1. 8 675 

8735.1.0 347 

88432.0 574 

8o,32i.7 234 
1)02194 216 
(Jit 36.1 410 

02041.0 748 
031)67.0 120 

03001.3 460 

04845.0 703 
0571)8.2 70 r 

06761.0 678 

07 7 , 13.5 337 


o.aoo 0167 
.000 0165 
.000 0164 
.000 0162 
.coo 0160 

0.000 01 so 
.000 01 s 7 
.000 0156 
.000 0154 
.000 01 S3 

0,000 OT.5‘1 
.coo 01 so 
.000 0148 
.coo 0147 
.000 0145 

0.000 0144 
.000 0142 
.000 0141 
.000 0140 
.000 0138 

0.000 0137 
.000 0135 
.000 0134 
.000 0133 
.000 0131 

0.000 0T30 
.000 or2<) 
.000 0127 
.000 0126 
•OCX) 0125 

0.000 Ot 3 .| 
.000 0122 
.000 0121 
,000 0120 
.000 01 If) 

0.000 0118 
.000 0117 
.000 0115 
.000 0114 
.000 0113 

0.000 0112 
,000 01 1 1 
.000 0110 

.000 01 Of) 

.000 0108 

0.000 0106 
.000 1005 
.000 0104 
.000 0103 
.000 0102 




4.1)1)43865 148715.7 710 0.000 0101 



4 - 1)04 3865 
■1)1)8 7295 

5.003 0724 
.007 4154 
.011 7583 

5.016 1013 
.020 4442 
.024 7872 
.029 1301 

•03.3 4730 

5.037 8r6o 
.042 1589 
.046 50 If) 
.050 8448 
.055 1878 

3-059 5307 

.063 8737 
.068 2166 
.072 5395 
.076 9025 

5.081 2454 
.085 5884 
•089 9313 
.094 2743 
.098 6172 

5.102 9602 
.107 3031 
.III 6461 
.115 9890 
.120 3319 

s.134 6749 
.129 0178 
.133 3608 
. 1.17 7037 

.142 0467 

5.146 3896 
.150 7326 
•>S 5 °755 
.139 4184 
.163 7614 

5.168 1043 
.172 447.1 
.176 7902 
.381 1332 
,185 4761 

5.189 8191 
.194 x6ao 
.198 5049 
.202 8479 
.207 1908 


98715.7 710 

90707.8 810 
100 709.962 
TOI 722.114 

102 744.438 

103 777-037 

104 820.OI3 

105 873.472 
xo6 937.518 
108 012.258 

X09 097.799 
no 194.250 
in 30 1.72 1 

1 12 420.322 

1 13 550.165 

1 14 691.363 
US 844.030 
1 17 008.282 
n 8 184.235 
1 19 372.006 

iao 57 I. 7 XS 
121 783.481 

123 007,425 

124 243.670 

125 492.340 

126 75 , 1.359 

128 027.453 

129 314-151 

130 613,780 

13 1 926,470 

1 .13 252-353 

1.14 591.561 
135 944-229 
1.17 .110.49 1 
138 690.485 

140 084.347 

141 492.218 

142 914.239 

144 350.551 

14 5 801.298 

147 266.62.5 

148 746.679 
150 241.608 

15 x 731-562 

153 276.690 

154 817.147 

156 373 -o 8 s 

157 944-660 

>59 532.031 
161 135-354 


0.000 0101 
.000 0100 
.000 0099 
,000 0098 
.000 0097 

0,000 0096 
.000 OOQ5 
.000 0094 
.000 0094 
.000 0093 

0,000 0092 
,000 0091 
.000 OQIJO 
.000 0089 
.000 0088 

0,000 0087 
.000 008G 
.000 0085 
.000 0085 
.000 0084 

0.000 0083 
.000 0082, 
.000 0081 
.000 0080 
.000 0080 

0.000 0079 
.000 0078 
,000 0077 
.000 0077 
.000 0076 

0.000 0075 
,000 0074 
,000 0074 
,000 0073 
.000 0072 

0.000 0071 
.000 0071 
.000 0070 
.000 0069 
.000 0069 

0.000 0068 
.000 0067 
.000 0067 
.000 0066 
.000 0065 

0.000 0065 
,000 0064 
.000 0063 
.000 0063 
.000 0062 


5.211 5338 162 754.791 0.000 0061 


lo(f, 4 o u ) loff, n {o u ) 
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The Exponential. 


u 

log !0 (e u ) 

a u 

e -u 

u 

log| 0 (o u ) 

a 11 

0 u 

12.00 

.01 

.02 

•03 

.04 

5 - 2 H 5338 
.215 8767 
.220 2197 
.224 5626 
.228 9056 

162 754 - 79 1 
164 39 °* 5°4 

166 042.656 

167 711.413 
169 396.940 

0.000 0061 
.000 0061 
.000 0060 
.000 0060 
.000 0059 

12.50 

•51 

•52 

•S 3 

•54 

5,428 6810 
.433 0240 

.437 3669 
.441 7099 

.446 0528 

268 337.287 
271 034.121 

273 758.059 
276 509-374 
279 288,339 

0.000 0037 
.000 0037 
.000 0037 
.000 0036 
.000 0036 

12.03 

.06 

.07 

.08 

.OQ 

5-233 2485 
.237 59 1 5 
.241 9344 
.246 2773 
.250 6203 

171 099.408 

172 818.986 
174 555.845 
176 310.161 
178 082.107 

0.000 0058 
.000 0058 
.000 0057 
,000 0057 
.000 0056 

12-55 

•56 

•57 

•58 

•59 

5450 3957 
454 7387 
.459 0S16 

463 4246 
467 7675 

282 095.233 
284 930.338 
287 793-935 
290 686.312 
293 607.758 

0.000 0035 
.000 0035 
.000 0035 
.000 0034 
.000 0034 

12.10 

.11 

.12 

■13 

.14 

5-254 9632 
.259 3062 
.263 6491 
.267 9921 
.272 3350 

179 871.862 
181 679.605 

1S3 505-5I5 

185 349-776 
187 212.572 

0.000 0056 
.000 0055 
.000 0054 
.000 0054 
.000 0053 

12.60 
.6 r 
.62 

•63 

.64 

5472 i*°5 

476 4534 
,480 7964 
485 1393 
.489 4823 

296 5S8-565 
299 539-028 
302 549-446 
305 590- ”8 
308 661.350 

0.000 0034 
.000 0033 
.000 0033 
.000 0033 
.000 0032 

12. IS 
,i6 

•17 

.18 

.19 

5.276 6780 
.281 0209 
.285 3638 
.289 706S 
.294 0497 

189 094.090 

190 994 - 5 I 7 
192 914-044 
194 852.862 
196 811.166 

0.000 0053 
.000 0052 
.000 0052 
.000 0051 
.000 0051 

12.65 

.66 

.67 

.68 

.69 

5493 8252 
.498 1681 
.502 5111 
.506 854° 
.511 1970 

311 763-448 
314 896.723 
318 061.488 
321 258.059 
324 486.756 

0.000 0032 
.000 0032 
.000 0031 
.000 0031 
.000 0031 

12.20 

.21 

.22 

•23 

.24 

5.298 3927 
.302 7356 
.307 0786 
• 3 ” 4215 
.315 7645 

19S 789.151 
200 787.015 
202 804.958 
204 S43.182 
206 901.890 

0.000 0050 
.000 0050 
.000 0049 
.000 0049 
.000 0048 

12.70 

• 7 i 

.72 

•73 

•74 

5-515 5399 
.519 8829 

.524 2258 

.528 5688 
•532 9 ri 7 

327 747-902 
331 041.823 
334 368.849 
337 729 - 31 1 

341 123.547 

0.000 0031 
.000 0030 
.ooo 0030 
.000 0030 
.000 0029 

12.25 

.26 

.27 

.28 

.29 

5.320 1074 
•324 4503 
.328 7933 
•333 1362 
•337 4792 

208 981.289 
211 081.586 
213 202.991 
'215 345-717 
217 5 ° 9-977 

0.000 0048 
.000 0047 
.000 0047 
,000 0046 
.000 0046 

12.7s 

.76 

-77 

.78 

•79 

5-537 2546 
.541 5976 
•545 9405 
• 55 ° 2 835 
.554 6264 

344 55 I -896 
348 0x4.700 
351 512.306 
355 045.064 
358 6x3.326 

0.000 0029 
.000 0029 
.000 0028 
.000 0028 
.000 0028. 

12.30 

• 3 i 

•32 

•33 

•34 

5.341 8221 
.346 1651 
.350 5080 
•354 8510 
•359 1939 

219 695.989 
221 903.970 

224 134- 142 

226 386.728 
228 661.952 

0,000 0046 
.000 0045 
.000 0045 
.000 0044 
.000 0044 

12.80 

.81 

.82 

.83 

.84 

S .558 9694 

.563 3123 
.567 6553 

.571 9982 
.576 34 ii 

362 217.450 

365 857-796 

369 534-727 
373 248.613 
376 , 999-824 

0.000 0028 
.000 0027 
.000 0027 
.000 0027 
.000 0027 

12.35 

.36 

•37 

•38 

•39 

5-363 5369 
.367 8798 

.372 2227 
•376 5657 
.380 9086 

230 960,043 
233 2S1.230 
235 625.745 
237 993-323 
240 385.701. 

0.000 0043 
.000 0043 
.000 0042 
.000 0042 
.000 0042 

12.85 

.86 

.87 

.88 

.89 

5.580 6841 

.585 0270 
.589 3700 
•593 7129 

.598 0559 

380 788.735 
384 615.726 
3S8 481.178 
392 385-479 
396 329.018 

0.000 0026 
.000 0026 
.000 0026 
.000 0025 
.000 0025 

12.40 

.41 

.42 

■43 

•44 

5-385 2516 
.389 5945 
•393 9375 
.398 2804 
.402 6234 

242 801.617 
245 241.S14 

247 706-536 

250 196.028 
252 7IQ-539 

0.000 0041 
.000 0041 
.000 0040 
.000 0040 
.000 0040 

12.90 

.91 

.92 

•93 

•94 

5.602 3988 
.606 7418 
.611 0847 
.615 4277 
.619 7706 

400 312. 191 
404 335-396 
408 399.034 
412 S 03-513 
416 649.242 

0.000 0025 
.000 0025 
,000 0024 
.000 0024 
.000 0024 

12.45 

.46 

■47 

.48 

•49 

5,406 9663 
.411 3092 
.415 6522 
.419 9951 
.424 3381 

255 250.323 

257 815.631 

260 406.721 
263 023.852 
265 667.286 

0.000 0039 
.000 0039 
.000 0038 
.000 0038 
.000 0038 

12.95 

.96 

•97 

.98 

•99 

5-624 II 3 S 
.628 4565 
.632 7994 

,637 1424 
.641 48S3 

420 836.636 
425 066.115 
429 338.100 
433 653.020 
438 01 1. 305 

0.000 0024 
,000 0024 
.000 0023 
.000 0023 
.000 0023 

12,50 

5.428 6810 

268 337- 2S 7 

0.000 0037 

13.00 

5.645 8283 

442 4 I 3-392 

0.000 0023 

log B (e"j 

logio(e u ) 

B u 

n 

log 0 (o u ) 

logjo(e u ) 

e u 

8 -U 
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U 10K«>1.|( o’ 1 ) 

3.00 5.645 8 283 

,<> t .njio r/i J 

.0.! 

am .658 8571 

,(163 aono 

.66-/ 543 ° 
,6y 1 8850 


,<r8o 5718 
J 184 9148 

;.<>8o as?*/ 
.(103 <nK>y 
043 <> 
.yoa 2KO3 
.706 631 ) 1 > 

S>7 10 0724 


V •»>! ‘*'«3 


>i.7.i'J 6873 
•y.v/ <moi 
•74 1 373* 


lj.ajj 5 - 7.54 'l°"> 

..!(> 

•a 1 / 

..!« .y (»7 43°7 

.*<) ••/'/' VV.iV 

13.30 ,'1.776 1166 

.31 .‘/Ho <1S')6 

• 3 J 

■ •33 • 7 M, 7 '454 


.w »3 1743 
.K06 7 a 

■Hio HOoa 

•WiS 2031 

li-Hig S.|(*i 
.K33 HHyo 
.KaK 2319 
.H33 5740 
.836 o»'/8 

fj.K.j c a 608 
.H.|S 6(137 
.840 y.|Oy 
,8,54 2896 
.85H 6336 


44 a 413.302 

446 850.721 

4 Si 350.73.S 
455 886,886 
•I 60 4 68.6'.! 5 

463 oi)6., 1 1 a 
«|6<) 770.708 
474 4‘H'OH2 
470 2(10.706 
4«4 077.356 

4«» 042.41S 
403 836.368 
408 8 ii). 707 
303 8324)28 
308 81)6.333 

314 OT 1 . 02,8 

3 ii) 176.023 
324 304.74° 
320 664.91)5 

334 (j 88.2 16 

54° 364.037 
54 S 7O5.605 
551 281.033 
336 821.300 
36a 417.640 

368 070.040 
573 770.230 
57<) S-IIS-HiO 
585 3 7 °. 34 8 I 
50* '•IS3.41H 

30 / 105.614 

603 107.520 
6oi) 250.763 
615 38 2.1)28 
6a I 367.620 

637 814.488 
634 124.128 
640 407.182 
646 034.285 
O53 436.083 

660 003.325 
666 (136.367 
673 336.174 
(180 103.315 
(186 038.467 

603 842.314 
yoo 815.545 
707 85R.85H 
714 072.058 
yaa 158.556 



5.863 oy,S5 '/ay 4*6.370 


5.862 0755 
.867 3185 
.871 6614 
.876 0043 
•54 I -88o 3473 

5,884 61)02 
.889 0332 
•803 376 i 
•807 7 * 0 * 

4)02 0620 

5.006 4050 
■ 0 (° 7470 
.c)i5 oqqH 

.63 I .0*0 4338 


5,028 lli )7 
.1)32 4626 


.69 -045 49*5 

* 3 . 7 ° 5-040 8.344 

.71 4)54 177.3 

.72 .058 5203 

,73 4)62 8632 

>74 .967 2062 

1 . 3-75 5-071 5491 

.76 -075 8021 

.77 .080 2350 

.78 .984 5780 

.79 4)88 0200 

13.80 5 . 00,3 2630 

.81 

.82 6.00L 0407 

.83 .006 3927 

.84 .010 6356 

13.85 6.014 9786 

.86 .019 3215 

.87 

5 I .88 .028 0074 

5 I .89 -°.32 v 3 S °4 

1 13.90 6.036 6933 

,91 .041 0362 

.92 .045 .3702 

. 9.3 -040 7221 - 


13.95 6.058 4080 

.96 .062 7510 

,97 .067 0939 

.98 
•00 


729 416.370 
736 747.126 
744 rSi -558 
75 1 630.405 
750 184.41'/ 

766 814.347 

774 52 °. 9 S 9 
782 305.024 
790 167,320 
798 108.634 

806 129.759 
814 231,498 
822 414.660 
830 680.065 
839 028.539 

847 460.916 
855 y 78.°39 
864 580.762 
873 269.943 

882 046.452 

890 911.166 
899 864.972 
908 908.765 
918 043.450 
927 269.940 

9.36 580-158 

946 002.036 
055 5 O 0-514 
965 1 1 2.545 
974 812.087 

984 609.n1 
994 504-597 
100 4490-53 
iot 4594.92 

102 4791-77 

103 5091.10 

104 5493-94 

105 6001.33 

106 6614.32 

107 73.3.3-97 

108 8161.36 

109 9097.56 
Hi 0143.67 
112 1300.80 
113. 2570.06 

114 v30S2-58 

H 5 5449 - 5 ° 

116 7061.96 

117 8791.12 
1 19 0038.17 



6.080 1227 I 120 2604.28 


I0«a(« u ) l0(fio(« u ) 


U I lOgo(0 u )| 1 oBio(° u ) 




























The Exponential. 



n 


■ 

U 

e-u 



14.00 6.080 1227 

.01 .084 4657 

.02 .0S8 8086 

.03 .093 1516 

.04 .097 4945 

14.05 6.101 8375 

.06 .106 1S04 

.07 .no 5234 

.08 .114 8663 

.09 .119 2092 

14.10 6.123 5522 

.II .127 8951 

.12 .132 2381 

.13 .136 5810 

.14 .140 9240 

14.15 6.145 2669 

.16 .149 6090 

•17 .153 9528 

.18 .158 295S 

.19 .162 6387 

14.20 6.l66 9816 

.21 .171 3246 

.22 .175 6675 

.23 .180 0105 

.24 .184 3534 

14.25 6.l88 6964 

.26 .I93 0393 

.27 .197 3823 

.28 .201 7252 

.29 .206 0681 

14.30 6.210 4111 

.31 .214 7540 

.32 .219 O97O 

•33 -223 4399 

•34 -227 7829 

[ 4'35 6-232 1258 

.36 .236 4688 

•37 .240 8117 

.38 .245 1546 

.39 -249 4976 

4-40 6.253 8405 

.41 .258 1835 

.42 .262 5264 

.43 .266 8694 

.44 -271 2123 

4-45 6.275 5553 

.46 -279 8982 

•47 -284 2412* 

.48 .288 5841 

.49 .292 9270 


120 2604.28 

12 1 4690.66 

122 6898.50 

123 9229.04 

125 1683.50 

126 4263.12 

127 6969.18 
12S 9802.93 

130 2765.67 

131 5858.68 

132 9083.28 

134 2440.79 

135 5932-54 

136 9559-89 
13S 3324.20 

139 7226. 84 

141 1269.20 

142 5452.69 

143 9778.73 

145 4248.75 

146 8864.19 
14S 3626.52 
149 8537.21 

151 3597-76 

152 8809,67 

r S4 4 T 74-47 
155 9693-68 
157 5368,86 

159 1201.58 

160 7193.42 

162 3345-99 

163 9660.88 
165 6139.75 

167 2784.23 

168 9595.99 

170 6576.71 
172 3728.09 

174 1051.85 

175 8549.71 
177 6223.43 

179 4074-77 
1S1 2105.52 
283 0317.49 
184 8712.48 
186 7292.35 

188 6058.95 
190 5014.16 
192 4159-87 
194 3498-00 
196 3030.48 


0.000 0008 
.000 0008 
.000 0008 
.000 000S 
.000 000S 

0.000 0008 
.000 0008 
.000 000S 
.000 0008 
.000 0008 

0.000 000S 
.000 0007 
.000 0007 
.000 0007 
.000 0007 

0.000 0007 
.000 0007 
.000 0007 
.000 0007 
.000 0007 

0.000 0007 
.000 0007 
,000 0007 
.000 0007 
.000 0007 

0.000 0006 
.000 0006 
.000 0006 
.000 0006 
.000 0006 

0.000 0006 
.000 0006 
.000 0006 
.000 0006 
.000 0006 

0.000 0006 
.000 0006 
.000 0006 
.000 0006 
.000 0006 

0.000 0006 
.000 0006 
.000 0005 
.000 0005 
.000 0005 

0.000 0005 
.000 0005 
.000 0005 
.000 0005 
,000 0005 


6.297 2 7°° 
.301 6129 
•305 9559 
.310 2988 
.314 6418 

6.318 9847 
• 32.3 3277 
.327 6706 
•332 0135 
•336 3565 

6.340 6994 
.345 0424 
•349 3853 
•353 7283 
.358 0712 

6.362 4142 
.366 7571 
.371 1000 
•375 443 ° 
•379 7859 

6.384 1289 
.388 4718 
.392 8148 
•397 2577 
.401 5007 

6.405 8436 
.410 1866 
•414 5295 
.418 8724 
•423 2154 

6.427 5583 
■ 43 i 9013 
.436 2442 
.440 5872 
.444 9301 

6.449 2731 
.453 6160 
•457 9589 
.462 3019 
.466 6448 

6.470 9878 
•475 33°7 
•479 6737 
.484 0166 
.488 3596 

6.492 7025 
•497 0454 
.501 3884 
•SOS 7313 
•5io 0743 


6.297 2700 19S 2759.26 0.000 0005 


log B (e u ) log 10 (o") 0 u 


198 2759.26 
200 2686.33 
202 2813,66 
204 3 T 43- 2 7 
206 3677.20 

208 4417.50 
210 5366.25 

212 6525.53 

214 789747 
2l6 9,184.20 

2IQ 1287.88 
221 33IO.68 
' 2 23 5554.83 
225 8022.53 
228 O716.O3 

230 3637.61 
232 6789.55 
235 0174-17 
237 3793-82 
239 7650,84 

242 1747.63 
244 6086.60 
247 0670.18 
249 SS00.83 
252 0581.03 

254 5913-29 
2 57 1500.14 
259 7344,15 
262 3447-89 
264 9813.98 

267 6445.06 
270 3343-78 
273 0512.83 
275 7954-94 
278 567-2-85 

281 3669.33 

284 1947.17 
287 0509.22 
289 9358.32 
29-' 8497-35 

295 7929.24 
298 7656.92 
301 7683.37 
304 8011.60 
307 8644,62 

3 io 9585.51 

314 0837.37 
317 2403.31 
320 4286.49 
323 6490.11 


0.000 0005 
,000 0005 
.000 0005 
.000 0005 
,000 0005 

0.000 0005 
.000 0005 
,000 0005 
.000 0005 
,000 0005 

0.000 0005 
,000 0005 
.000 0004 
.000 0004 
.000 000, | 

0.000 0004 
.000 0004 
.000 0004 
.000 0004 
.000 0004 

0.000 0004 
.000 0004 
.000 0004 
.000 0004 
.000 0004 

0.000 0004 
.000 0004 
.000 0004 
.000 0004 
.000 0004 

0,000 0004 
.000 0004 
.000 0004 
.000 0004 
,000 0004 

0.000 0004 
.000 0004 
.000 0003 
.000 0003 
,000 0003 

0.000 0003 
.000 0003 
.000 0003 
.000 0003 
.000 0003 

0.000 0003 
.000 0003 
.000 0003 
,000 0003 
.000 0003 


6.514 4172 326 9017.37 0.000 0003 


log e (a») Iog to (e u ) 
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The Exponential. 


II 

loo io(e'i) 

6" 

e-“ 

I 

.43429 44819 

2.71 828 

1S4 



0.367 879 441 

2 

. 86858 89638 

7-38 905 

610 



0.135 335 283 

3 

1.30288 34457 

20.0 855 

369 


(1) 

497 870 684 

4 

1. 737 1 7 79276 

54-5 981 

500 


(1) 

183 156 389 

5 

2 . 1/147 24095 

I48. 

413 

159 


(2) 

673 794 700 

6 

2.60576 68914 

403 . 

428 

793 


(2) 

247 875 218 

7 

3.0.(006 13733 

IOQ 

6.63 

316 


( 3 ) 

911 881 966 

8 

3-47435 58552 

298 

0.95 

799 


( 3 ) 

335 462 628 

9 

3.90865 03371 

8lO 

3-oS 

393 


( 3 ) 

123 409 804 

10 

4.34294 .(8190 

220 

26.4 

958 


( 4 ) 

453 999 29S 

11 

4-77723 93009 

598 

74 -i 

417 


( 4 ) 

167 017 008 

12 

5.21153 37828 

162 

754 - 

791 


( 5 ) 

614 421 235 

13 

5.64582 82647 

442 

413. 

392 


( 5 ) 

226 032 941 

14 

6.08012 27466 

120 

260 

4.28 


(6) 

831 528 719 

15 

6.51441 72285 

326 

901 

7-37 


(6) 

305 902 321 

16 

6.94871 1 7 105 

888 

611 

O.52 


(6) 

1 12 535 175 

17 

7.38300 61924 

241 

549 

52.8 


( 7 ) 

413 993 77 2 

18 

7.81730 06743 

656 

599 

69.1 


( 7 ) 

152 299 797 

19 

8.25159 51562 

178 

482 

301 . 


(8) 

560 279 6<|4 

20 

8.68588 96381 

485 

t 65 

195 . 


(8) 

206 1 15 362 

21 

9. 12018 41200 

131 

881 

573 

m 

( 9 ) 

758 256 043 

22 

9-55447 86019 

358 

491 

285 

HI 

( 9 ) 

278 946 809 

23 

9.98877 30838 

974 

480 

345 

HI 

( 9 ) 

102 618 796 

24 

10.42306 75657 

264 

891 

221 

1 2 1 

(10) 

377 513 454 

25 

10.85736 20476 

720 

048 

993 

1 2 1 

(10) 

138 879 439 

26 

11.29165 65295 

195 

729 

609 

L3J 

(n) 

510 908 903 

27 

11.72595 10114 

532 

048 

241 

[3] 

(II) 

187 952 882 

28 

12.16024 54933 

144 

625 

706 

Ui 

(12) 

691 440 on 

29 

12.59453 99752 

393 

133 

430 

[4] 

(12) 

254 366 565 

30 

13.02883 44571 

106 

864 

746 

IsJ 

( 13 ) 

935 762 297 

31 

13.46312 89390 

290 

488 

497 

1 5 1 

( 13 ) 

344 247 71 1 

32 

13.89742 34209 

789 

629 

602 

15J 

( 13 ) 

126 64 T 655 

33 

I 4 - 33 T 7 I 79028 

214 

643 

580 

161 

(14) 

465 888 615 

34 

14.76601 23847 

583 

461 

743 

|6| 

(14) 

171 390 843 

35 

15.20030 68666 

158 

601 

345 

17.1 

( 15 ) 

630 51 1 676 

36 

15.63460 13485 

431 

123 

155 

1 7 1 

( 15 ) 

231 952 283 

37 

16.06889 58304 

117 

191 

<124 

[8J 

(16) 

853 304 763 

38 

16.50319 03123 

318 

559 

318 

l*jJ 

(16) 

313 PM 279 

39 

16.93748 47942 

865 

934 

004 

|8| 

(16) 

115 482 242 

40 

17.37177 92761 

235 

385 

267 

IS>J 

( 17 ) 

424 835 426 

4 i 

17.80607 37580 

639 

843 

494 

l9J 

( 17 ) 

156 288 219 

42 

18.24036 82399 

173 

927 

493 

[10] 

(18) 

574 952 226 

43 

18.67466 27218 

473 

78,3 

917 

[10] 

(18) 

211 513 104 

44 

19.10895 72037 

128 

516 

001 

mi 

( 19 ) 

778 1 13 22.1 

45 

I 9-54325 16856 

349 

.342 

711 

mi 

( 19 ) 

286 251 858 

46 

19-97754 61675 

949 

611 

O42 

LnJ 

( 19 ) 

105 306 174 

47 

20.41184 06495 

258 

131 

289 

[12] 

(20) 

387 399 763 

48 

20.84613 51314 

701 

673 

50 t 

[12] 

(20) 

142 516 408 

49 

21.28042 96133 

190 

734 

657 

fi3l 

(21) 

524 2S8 566 

50 

21.71472 40952 

518 

470 

553 

H3J 

(21) 

192 874 98s 


The numbers in square brackets denote the numbers of figures between the 
last figure given and the decimal point; for example, the first nine figures of c 
are 518470553, and there arc 13 additional figures before the decimal point is 
reached. The numbers in parentheses denote the numbers of ciphers between 
the decimal point and the first significant figure; for example, m e there are 
21 ciphers between the decimal point and the figures 192874985. 
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The Exponential. 


51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 
67 
6S 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 
100 


looio(e u ) 


23 

23 

23 

24 

24 

25 

25 

26 
26 

26 

27 

27 

28 

28 

29 

29 

29 

30 

30 

31 

3 1 

32 

32 

33 
33 

33 

34 

34 

35 

35 

36 
36 

36 

37 

37 
3§ 

38 

39 
39 

39 

40 

40 

41 

41 

42 
42 

42 

43 


,14901 85771 
,58331 30590 
01760 75409 
,45190 20228 
,88619 65047 
,32049 09866 
,75478 54685 
, 1S907 99504 
.62337 44323 
.05766 89142 
.49196 33961 
.92625 78780 
.36055 23599 
.79484 68418 
.22914 13 237 
.66343 58056 
.09773 02875 
.53202 47694 
.96631 92SI3 

.40061 37332 

.83490 82151 
.26920 26970 
.70349 71789 
.13779 16608 
,57208 61427 
,00638 06246 
,44067 51066 
.87496 9588s 
.30926 40704 
•74355 85523 
.17785 30342 
.6r2i4 75161 
.04644 19980 
.48073 64799 
.91503 09618 

.34932 54437 

.78361 99256 
.21791 44075 
,65220 88894 
.08650 33713 
,52079 78532 

.95509 23351 

.38938 68170 
,82368 12989 
•25797 578o8 
,69227 02627 
, 12656 47446 
,56085 92265 
.99515 37084 
,42944 81903 


140 934 
383 100 
104 137 
283 075 
769 478 
209 165 
568 572 
154 553 
420 121 
114 200 
310 429 
843 835 
229 378 
623 514 
169 488 
460 718 
125 236 
340 427 
925 378 
251 543 
683 767 
185 867 
505 239 
137 338 
373 324 
IOI 480 

275 851 

749 841; 
203 828 
554 062 
ISO 609 
409 399 
III 286 
302 S07 
822 301 
223 524 
607 603 
165 163 
448 961 
122 040 
331 740 
901 762 
245 124 
666 317 
181 123 
492 345 
133 833 
363 797 
988 903 
268 81 1 


90S [14] 
800 [14J 
594 [15] 
330 [ 15J 
527 [I5J 
950 [16J 
000 [16] 

894 [17] 

040 [17] 
739 [18] 
794 [>8] 
667 [18J 

316 [19] 
90S [19J 
924 [20] 

66 3 [20] 

317 [21] 
605 [21] 
173 [21] 
867 [22] 
123 [22] 
175 [23] 
363 [23] 
298 [24] 
200 [24] 
039 [25] 
345 [25] 
700 [25] 
107 bS] 
238 [26] 

731 [27] 
696 [27] 
375 [28] 

732 [28] 
271 [28] 
660 [29] 
023 [29] 
625 [3o3 
282 [30] 
329 [31] 
010 [31] 
841 [3i] 
554 [32] 
622 [32] 
908 [33] 
829 [33] 
472 [34] 
095 r.Ki 
032 [34] 
714 E35] 


( 22 ) 709 

(22) 26l 

(23) 960 

(23) 353 
{23) 129 

(24) 478 

(24) 175 

(25) 647 

(25) 238 

(26) 875 
(26) 322 

(26) 1 18 

(27) 435 

(27) 160 
{28) 590 

(28) 217 

(29) 798 
(29) 203 

(29) 10S 

(30) 397 

(30) 146 
(3D 538 

(31) 197 

(32) 728 

( 32 ) 267 

(33) 985 
(33) 362 

(33) 133 

(34) 490 

(34) 180 

(35) 663 

( 35 ) 244 

(36) 898 
(36) 330 

(36) 12 1 

(37) 447 

( 37 ) 164 

(38) 605 

(38) 222 

(39) 819 
(39) 301 


(39) 

(40) 

(40) 


no 

407 

150 


(4i) 552 

(41) 203 

(42) 747 

(42) 274 

(42) lor 

(43) 372 


547 4i6 
027 907 
268 005 
262 S57 
958 143 
089 288 
879 220 
023 493 
026 641 
651 076 
134 029 
S06 4.86 
961 000 
381 089 
009 054 
052 201 
490 425 
748 21 1 
063 928 

544 974 
248 623 
018 616 
925 988 
129 018 
863 696 
415 469 
514 092 
361 482 
609 473 
485 139 
967 720 
260 074. 
582 594 
570 063 
609 930 
377 931 
581 T43 
460 190 
736 356 
401 262 
440 879 
893 002 
955 867 
078 576 

108 22R 

109 2 66 
T97 234 
878 501 
122 149 
007 598 


The numbers in square brackets denote the numbers o£ figures between the 
last figure given and the decimal point ; for example, the first nine figures of e w 
are 5 I 847°553> and there are 13 additional figures before the decimal point is 
reached. The numbers in parentheses denote the numbers of ciphers between 
the decimal point and the first significant figure; for example, in c~ M there arc 
21 ciphers between the decimal point and the figures 192874985. 
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Auxiliary Table for Interpolation of Logio(e'»). 
(p -u X ‘M8 i9 • • •) 























Auxiliary Table for Interpolation of Log«>(e u ). 
(p = nX 43429 44819 . . . ) 


.253 10988 


57 ni6i 


259 11248 


.261 1133s 


0.265 n 509 


.267 1 1596 
.268 11639 


272 11813 


0.300 

.301 

.302 

13029 

13072 

13116 

.303 

mrn 

.304 

13203 

0.305 

13246 

.306 

13289 

.307 

13333 

.308 

13376 

•309 

13420 

0.310 

13463 



.312 

.313 

13550 

13593 


.314 

13637 

0.315 

.316 

.317 

.318 

136S0 

13724 

13767 

13811 

.319 

13854 

0.320 
• 32r 

13897 

1 394 1 

€ 

322 

323 

13984 

14028 

• 

324 

14071 


•35i 15244 .401 17415 

•352 15287 .402 17459 

• 353 I533I .403 17502 

• 354 15374 .404 17545 

•355 I54I7 O.405 17589 

• 350 15461 .406 17632 

• 357 15504 .407 17676 

.408 17719 
.409 17763 

0.410 17806 

.411 17850 

.412 17893 

•413 17936 

.414 17980 


.276 11987 


.326 

14158 

• 327 

14201 

.328 

14245 

.329 

14288 

0.330 

14332 

• 331 

14375 


.284 12334 


.286 

12421 

.287 

12464 

.288 

12508 

.289 

1255 1 



294 12768 


298 12942 


33 3 14462 

334 I4S05 


335 14549 

336 14592 
•337 14636 
.338 14679 


0-395 I7T5S O.445 19326 0.495 21498 

• 396 1719S .446 19370 .496 21541 

.397 17241 .447 I94I3 -497 21584 

•398 17285 .448 19456 .498 21628 

• 399 17328 .449 19500 .499 21671 

0.400 17372 0.450 19543 0.500 21715 
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TABLE V 


NATURAL LOGARITHMS 


None.- -In Table V, for u greater than 158, linear interpolation of 
log„w miHiees to give a value whose error in not greater than one unit in 
the last place. 
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Natural Logarithms. 





2.77259 


16 

1 7 

18 

19 i 2.94444 


20 . 2.99573 

21 3.04452 

22 3.09104 

23 3.13549 

24 3 


27 3 

2S 3-33220 


30 I 3.40120 

31 I 3.43399 

32 

33 

34 


40 3 

41 3.71357 


SO | 3.91202 


3.91202 

3-93183 

3 - 95124 

3.97029 

3.98898 

4.00733 

4.02535 

4 - 04305 
4.06044 
4-07754 

4.09434 

4.11087 

4-12713 

4 -I 43 I 3 

4.15888 

4-17439 

4.18965 

4.20469 

4 . 2 I 95 I 

4 - 234 II 

4.24S50 

4.26268 

4.27667 

4.29046 

4.30407 

4.31749 
4-33073 
4 . 3438 I 
4 - 3567 r 

4-36945 

4-38203 

4-39445 

4.40672 

4.41884 

4.43082 

4.44265 

4.45435 

4.46591 

4.47734 

4.48864 

4.49981 

4.51086 

4 .S 2 I 79 

4.53260 

4.54329 

4.55388 

4.56435 

4.57471 

4.58497 

4-59512 

4.60517 


lOOotl 

oi Fo' 


4.60517 

IOOO 

4.6X512 

990 

4.62497 

980 

4.63473 

971 

4.64439 

962 

4.65396 

952 

4.66344 

943 




4.68213 

4-69135 


4-70953 


4.727 

39 

4.736 

20 


4-75359 


4-79579 


35 4.90527 741 

36 4-91265 735 

37 4.91998 730 

38 4.92725 725 

39 4-93447 719 


690 
685 

4.99043 I 680 
4.99721 | 676 



157 

926 I T58 
917 f 159 


5.03044 
5.03695 

5.01313 
5.04986 
5.05625 
5.06260 
5.06890 

5.07517 625 
5.08140 621 

5.08760 617 

5.09375 613 

5.09987 6 io 

5.10595 606 

5.11199 602 
5.11799 5 W 
5.12396 595 

| 5.12990 592 

5.13580 588 
5.14166 585 
5.14749 581 

5.15329 578 

5.15906 575 

5.16479 571 

5.17048 S(hH 
5.17615 565 

5.18178 562 
5.18739 559 

5.19296 556 

5. 19850 552 
5.20401 519 

5.20949 546 

5.21491 543 

5.22036 541 
5-22575 538 

5.2311 I 535 
5.23644 
5. 24175 

5.24702 
5.2522; 
5-25750 
5-26269 
5.26786 

S . 37300 
5.27811 
S.28320 
5. 28827 
5.29330 

5.29832 





































Natural Logarithms, 


200 5.29832 
.:<>[ 5.30330 

202 5 . 3<>tt27 

203 S..11.P 

204 5 . 3 1 8 1 

■jos 5.32301 
-rot) 5,32788 

207 5..U-72 

208 s .3375-1 

209 5.31233 ! 

210 5.34711 

211 5. 3518(1 

212 5-35659 

213 5-361 29 
2i.| 5 « 3<>5<>8 

215 5,3706.1 

21(1 5.37528 

217 5* 37* 7J<> 

218 5.38|5'> 

219 5 ■ 38907 

220 5.30363 

231 3-3 ( )8l(> 

333 5.. 10268 

223 5. -107 17 

224 5.41165 

235 5.41610 

220 5-12053 

327 5-12405 

338 S -1 2035 
220 5-13372 

330 5-I3808 

231 5.442.|2 

233 5-M67.I 

233 5-I5IO.I 

331 5-15532 

235 5-1505'! 

236 5-16383 

237 5-|68 oO 

338 5-1^227 

m 5.47646 

340 s-18064 

241 5-18480 

242 5.48804 

243 5-49306 
2.|| 5.49717 

2-15 5.50126 

446 5.50533 

2.17 5 • 50930 

248 5*51343 

249 5-51745 


500 250 
498 251 

495 252 

493 253 

49<> 254 

488 355 
485 256 

483 257 
481 258 

478 259 

476 260 

474 2(.i 
472 202 

,|(MJ 2(M 

.|67 26.1 

465 265 

463 2(/l 

461 2(17 

459 268 

457 269 

455 270 
452 271 
450 272 
448 273 

446 274 

444 275 

442 276 
44 t 277 
439 278 

437 279 

435 2S0 

433 281 
431 282 

429 283 
427 284 

436 285 

424 286 

422 287 
420 288 
418 28<J 

417 290 
415 29 ( 
413 292 
.412 293 
410 294 

408 2<)5 
407 296 
405 297 

403 21)8 
402 299 


5.52146 

5.52545 

5.52913 

5-53339 

5-53733 

5.54126 
5.54518 
5*5 l')o8 
5.55296 
5.55683 

5.56068 

5.56.152 

5.5< >83. 1 

5.57215 

5-57595 

5-57973 

S.58350 

5.58725 

5.50099 

5-59171 

5.5‘)842 

5.(10212 

5.60580 

5.<io?)|7 

5.61313 

5.61677 

5.62040 

5.62402 

5.(127(12 

5.63121 

5.63479 

5.63835 

5.64191 

5-64515 

5.64897 

5.65249 

5.65590 

5.65948 

5.66296 

5.6/1643 

5,66988 
5.67332 
5.67675 
5. (>8017 
5.128358 

5. 68698 
58XJ036 
5.(9,173 
5 .(>9709 

5.70044 



392 305 
391 300 
38*) 307 
488 308 
386 309 

385 3 TO 
383 311 
382 312 
380 313 
379 314 



370 320 
369 321 
368 322 
366 323 


364 

302 

36* 

360 

35« 329 

357 330 

356 3.31 

355 332 

353 333 

352 334 

35 T 335 
350 33 ( » 

348 337 

347 338 

3|6 339 

345 340 

344 341 

342 342 

341 343 

340 344 

339 345 

338 346 

337 347 

336 3l8 

334 349 


5.70378 

5.70711 

5.7104.1 

5.7137.1 

5.71703 

5.72031 

5.;2.159 

5.72685 

5.73010 

5-73334 

5.73657 

5.73979 

5.71300 

5.74(120 

5.74939 

5- 75257 
5.75574 
5.75890 

5. 76205 

5.7f»5l9 

5 • 76832 
5.77144 
5.77455 
5.77/65 
5.78074 

5.78383 

5.78(>90 

5.78996 

5.79301 

5.79(106 

5.7990O 

5.80212 

5.80513 

5.80814 

5.81114 

5.81413 

5.81711 

5.82008 

5.82305 

5.82600 

5.82895 

5.83188 

5.83481 

5.8.1773 

5.84064 

5.84354 

5.84644 

5.84932 

5.8S220 

5.85507 


333 350 

332 
331 352 

330 


312 
312 
311 372 

3 io 373 
3<>9 374 


250 5.52146 400 I 300 5.70378 333 I 350 5-85793 286 I 400 



308 375 
307 376 
306 377 
305 37« 
304 379 

303 380 
302 38 1 
301 382 
300 383 
299 384 

209 385 
21)8 3 86 
297 387 
296 3H8 
295 389 

294 390 
293 391 
292 392 
292 393 
291 394 

290 395 
280 396 
288 397 
287 398 
287 399 









Natural Logarithms. 
























Natural Logarithms. 


600 ft.: 
001 ft..- 

<K).J 0.. 
(*\\ ft., 
(to. I 

605 ft" 

()O 0 ().; 

(x >7 (>.. 

(x>8 0., 

(kx; ft..- 

ftio ft., 
(mi ft., 

012 ().. 

013 (»., 

(U.| ft.. 

ft 15 ft" 
fttft I)./ 

ft 17 6" 
ft] 8 ft.. 
ftiy ft.. 

ft .!0 ft . < 
(>2I ft., 
6.12 ft.. 
(>2,4 ft., 

ft.*. | ft.. 

ftas ft.. 

026 (1,. 

627 <>.. 

ft.iH ft., 

629 (i.< 

630 (>.. 
(Ml 

(M-! ('.< 

ft.w ft- 

ft.H ft., 

<>35 ft..' 

(Mft ft.. 

<>37 (>- 

638 ft" 
<M9 ft" 

ft. (ft (i" 
ft, 1 1 ft., 
ft.).! ft.. 
ft-13 ft-* 
ft-l-l ft- 

ft. 15 ft.. 
64ft (>.. 
ft -17 ft- 
ft.|H ft" 
6-19 (>■•' 


(150 ft.. 1 7 < V 7 



w Fo' I u 


754 


70S 

70ft ft. 55962 

707 ft. 56105 

708 6. 5624,1 

709 ft.5ft.^ft 

710 ft. 56526 

711 6.56667 

712 6.5(1808 
6,569.(8 


14 1 7fto 
141 761 
140 762 
140 7 <M 


714 6.57088 140 I 764 


715 ft. 57228 
7i(> 6.57368 
717 6.57508 
71H ft. 57ft 17 

719 ft.57786 

720 6.57925 

721 (1.580(14 
ft. 58203 

6.58341 
6.58479 

ft. 58617 

6. 58755 

6.58893 

728 6.59030 

729 ft.59>ft7 

7.40 6.59.404 

73 1 6. 594 I > 
7.42 6.59578 

733 6.59715 

734 6. 59851 

735 6. 59987 

736 6.(10123 

737 6.(10259 

738 6.(10304 

739 (*.(>0530 

740 6.60665 

741 6,60800 

742 6.60935 

743 6.61070 

744 6.61204 

745 ft. 6 13.48 

746 6.61473 

747 ft. 6 1607 

748 6. 61740 

749 6. 61874 

750 6.62007 


140 765 

140 I 76ft 
39 I 767 
39 


I3« 

138 
138 
1.47 778 

137 779 

137 780 

137 781 


ft. ft 528ft 129 


6.65673 

6.65801 

6.ft5929 
6, (>(>058 


267 
























Natural Logarithms. 



817 I 6.70561 


825 ; 

6.71538 

82(1 

827 

6.71650 

(>.71780 

828 

829 

6.71901 

6.72022 

830 

6.72143 

8.11 

8.12 

6.72264 

6.72383 

8.13 

4 

6.72503 


«.|0 6. 7,15.10 


25 I 850 [ <i. 7.4524 
25 


H56 6.75227 

«57 6.751.1.1 


125 
125 
i«M 

12.1 I 863 I 6.700.1 1 

12.1 I Wii I 6.76157 


6.70122 

6./«MU 

6 ■7051 7 
6.70150 

6.70571 

6,79683 

<>•70701 

6.79906 

6,80(117 

6.80128 


118 <*x> 

ll8 OOI 

117 *10.} 

1 17 «KM 
117 0*1. 1 

U7 <>05 
117 ‘l" 1 ' 

117 U<>7 

117 *J*>8 

m6 000 


122 870 6.768.10 
122 871 6.76961 


1 23 87,1 
121 87.I 


121 875 
121 876 

121 «77 

121 878 

131 870 

120 880 
120 8K| 
120 88.! 
120 88,1 
120 88 1 

130 885 

120 886 
1 10 887 
n<> 888 
HO 880 

1 10 890 
1 io 891 
1 19 892 

119 811,1 
118 Hi). | 

1 18 895 
1 18 Hyfi 
1 18 8()7 
118 H*)H 
118 8yo 


6.802.10 mi 
6.8*1,151 in 

<1.8.1 |<u in 
<1.80572 111 

<1,80084 I ut 

<>.8070.1 no 

n.X(hKi| IIO 
<1.81014 110 

0.8 1 12 1 no 

<1.8(2.15 !!*) 

6.81,1 II 110 
0.H1454 110 

0.8150.1 110 

<1.81(17,1 mi 
[ <>.81785 1(H) 

6. 8 1 802 too 

< 1 . 82 *HI.! 1 <KJ 

<1.82111 IOO 
<1.82320 IOO 

0.82.120 I09 

<*.82,1.17 10*1 

6.82546 109 

0.82/155 M >8 
<>.8270.1 108 

<1.82871 10H 

6.82070 108 

<1.8,1087 |«*M 

<>.8,iio5 108 

<>■8,1.10.1 u >8 
6.8,11 1 1 l<>8 

<>.8.1518 108 

0 . 8,1020 Ml/ 

<'■8,17.1,1 1**7 

<1.8.18 1 1 107 

<•.8.10 18 i<>7 

<•.8 1055 107 

<i.8,||<i3 107 

<1.8(268 107 

<*.8 1.175 107 

<*.8 1 183 


9(0 <>.8158.8 
Oil 6.8(<x>( 
IIJ 0(2 <1.8 |Noi 

112 01.1 <i.8.|i>i7 

113 o,|| 6.8501,1 

112 <)45 6.85118 

112 0|<» <>.85221 

017 <>.855.10 
048 6.854,15 

i>40 <1.85541 


05 ° 0.85040 105 

051 <>.85751 105 

05 -' <1.85857 1 05 

05.I <1.851X11 105 

054 0.80m 16 105 

055 o. .'61171 105 

i» 5 <» 1 0,80270 | uj; 

057 J <>.80480 | o.| 

058 j *1.8(1185 I04 

O.'jO <1.80581; 104 

<x*> ; 6.81614 104 

•Xu ! 0.86707 (<>| 

•y >2 I <i.f\/n;oi 104 
«XM i <1.871x15 104 

</>4 , <1.87100 104 

<X '5 | <>. 8721.1 io) 
ly-'i <1.87510 104 

007 <1,87420 105 

008 0,87524 104 

•J*t <».8/<i.:<» 104 

07 " 6.87740 105 

071 <687844 H14 

072 6.87046 105 

074 0.88048 105 

o/l 0.88141 104 

0 75 <1.88 < 1 1 104 

070 0.884 1*' 103 

0/7 6. 88 no 1 0.1 

078 j 6.88551 jo2 
07 ' > | 0.88054 102 

<x8o ! <1,88755 11 m 

98 1 1 0.88857 103 

1*82 i 0.88959 103 

'>84 I (1.81*61 102 

984 (1.M9IO5 102 

985 f»,8»2<V| 102 

<>81 6, 894(10 101 

*j8y j 6.89107 im 

<)88 j 6.89508 101 

989 0,8* ( <Vi9 nil 

<y/> <1.81770 io I 

< 1*11 6,898/1 Mil 

992 0.8* .0/2 HU 
O-l.l <1,1x1074 101 

901 O.90174 101 

<X >5 <j.‘/i27| 10 1 

!»i 6.90475 100 

09/ o. 004 75 kxi 
<>/8 6.90575 100 

999 0.91X175 100 


118 j 900 6.803,19 111 j 050 6.85646 105 1 1000 0. 90776 KX) 


e~* e* 


















Natural Logarithms. 




6.92658 

6.92854 

6.93828 
6.940 22 
6.9460a 
6.95559 
6.95750 

6.96697 
6.96S85 
6.97448 
6.991 18 
6.99485 

6.99668 

7.00033 

7.00579 

7.01121 

7.01840 

7-02376 

7.02909 

7.04839 

7.05012 

7.05876 

1 7.06561 
7.0741-2 
7.07918 
7.08423 
7.09091 

7.10085 

7,10414 

7.10906 

7.11596 

7.11558 

7.12044 
7. 130 10 
7.13807 
7.15227 
7.15383 

7.15696 
7. 16162 
7.16317 
7.16781 
7.17089 

7.17242 
7.17549 
7. .18463 
7. 18614 
7.19068 


7-21598 

7.22037 

7.22475 

7.23056 

7.24351 

7.25064 

7.26052 

7.26333 

7.26473 

7.26753 

7.27170 

7.27725 

7.28001 
7. 28 139 
7.28551 

7.29370 

7.30047 

7.30182 

7-30452 

7.30586 

7.30854 

7-31255 
7.3205 3 

7.32844 

7.33368 

7 . 34 M 8 

7.34536 

7.34794 

7.35l8o 

7.35692 

7-35947 

7.36455 

7.36708 

7.37588 

7.37838 

7.38212 

7.38337 

7.38585 

7.38956 

7 . 39 o 8 o 

7-39449 

7.40062 

7.41276 

7.41638 

7.41878 

7.41998 

7.43426 

7.43662 

7.437§0 

7,44366 



7.52132 

7.52887 

7.53209 

7.53423 

7.53530 

7- 53743 

7-53849 

7.54380 

7.55014 

7.55329 

7.55643 

7.56579 

7.56683 

7.57507 

7.57610 

7.58731 

7.59035 

7.59438 

7-59740 

7.59940 

7.60040 

7.60240 

7.60639 

7.60937 

7.61431 

7.61530 

7.62021 

7.62706 

7.63192 

7.63482 

7.64060 

7.64156 

7.64348 

7.64444 

7.64922 


7.65492 

7-65586 

7-66341 

7-66435 

7.66716 

7.66903 

7.66996 

7.67462 

7-67833 

7.68662 

7 . 6975 S 
7.69939 
7. 702a 0 

7.70571 

7.71289 

7.71378 

7.71557 

7.71913 

7.72621 

7.72709 

7.72886 

7.73237 

7.73500 

7.73762 

7.73936 

7-74457 

7-74544 

7-75491 

7.75748 

7 . 7 S 833 

7.76089 

7.76260 

7.76514 

7.77107 

7-77359 

7.77528 

7.77612 

7.7/863 

7.78030 

7.78281 

7.78780 

7.79028 

7.79276 

7.79852 

7.80016 

7.80262 

7.80751 

7.81076 

7.S1319 

7.81480 


















Natural Logarithms. 



28S7 7.96797 3323 

2897 7-97143 3329 

2<X>3 7 -9735 o 3331 

2909 7-97556 3343 

2917 7.9/83 1 3347 

2927 7.98173 


2953 

7.99058 

337i 

8. 12296 

2957 

7.99193 

3373 

8.12356 

2963 

7.99396 

3389 

S. 12829 

2969 

7.99598 

3391 

8.12888 

2971 

7.99665 

3407 

8.13359 

2999 

S. 00603 

34'I3 

8.13535 

3001 

S. 00670 

3433 

S.14119 

3011 

8.01003 

3449 

8. 14584 

3019 

8.0126s 

3457 

8. 14816 

3023 

8.01400 

346 i 

8.14931 

3037 

8.01863 

3463 

8.14989 

3041 

8.01994 

3467 

8.15104 

3049 

8.02257 

3469 

8.15162 

3061 

8.02650 

3491 

8.15794 

3067 

8. 02846 

3499 

8.16023 

3079 

8.03236 

35H 

8. 16366 

30S3 

S. 03366 

3517 

8.16536 

3089 

8.03560 

3527 

'8. 16820 

3109 

8.04206 

3529 

8.16S77 

3119 

8.04527 

3533 

8.16990 

3121 

S. 04591 

3539 

S. 17160 

313; 

8.05102 

3541 

8.17216 

3163 

8.05928 

3547 

8. 17386 

3167 

8.06054 

3557 

8.117667 

3169 

8.06117 

3559 

8.17723 

3IS1 

8.1)6495 

3571 

8.18060 

3187 

S. 06684 

358 i 

8.18340 

3191 

S. 06809 

3583 

8. 18396 

3203 

8.07184 

3593 

8.18674 

3209 

8.07371 

3607 

8.19063 

3217 

8.07620 

3613 

8.19229 

3221 

8.07745 

3617 

8.19340 

3229 

8.07993 

3623 

8. 19506 

3251 

8.0S672 

363 1 

8. 19726 

3253 

8.08733 

3637 

8. 19891 

3257 

8.0SS56 

3643 

8.20056 

3259 

8.08918 

3659 

8.20495 

3271 

S. 09285 

3671 

8.20822 

3299 

8. 10137 

3673 

S.20S76 

3301 

8.1019S 

3677 

8.20985 

3307 

8. 10380 

3691 

8. 21365 

3313 

S. 10561 

3697 

8.21528 

3319 

8.10742 

3701 

8.21636 

H 


e* 

X 


S . 22336 
8.22497 
3739 8.22657 

3761 8.232,14 

3767 8.23403 

3769 8.23456 

3779 8.23721 

3793 8.24091 

8.24197 

8.24355 

8.24827 
8. 24879 
8.23140 

8.25505 
8.25609 
8.25661 
8,25920 
8.26282 

8.26385 
8.26591 

8.27053 
8.27155 
8.27308 

8-27359 
8.27461 
8.27614 
8.27665 
8.27970 

8.28071 

8.28577 

8.29130 
8.29430 
8.29480 

8.29580 
8.29729 
8.29879 
8.29929 
8.30078 

8.30623 
8.30672 
8.30S20 
8.3112114 
8.31361 

8.31654 
8.31703 
8.31850 
8.32142 I 
8.3253'! 


HI 


• 8.32579 

8.32676 

8.32821 

8.33159 

8.33255 

8.33303 
8. 33735 
8.34308 
8.34546 
8.34688 

8.34735 

8.34972 

8.35019 

8.35255 

8.35303 

8. 35538 

8.35679 

8.35726 

8.35960 

8.36007 

8.36241 

8.36381 

8.36567 

8.37263 

8.37494 

8.37540 

8.37770 

8.37954 

8.38092 

8.38320 

IM 

8.39140 

8.39412 

8.39457 

8.39863 

8.39998 

8.40088 

8.40223 

8.40358 

8.40760 

8.40805 

8.41028 

8.41339 

8.41472 

8.41560 

8.41605 

8.41693 

8.42222 

8,42266 


8.42530 

8.42661 

8.43011 

8.43185 

8.43316 

8.43446 

8.43837 

8.44182 
8. 44225 
8.44312 

8.44441 

8.4,1484 

8.44613 

8.44741 

8.44956 

8.45084 

8.45340 

8.4650 

8.45978 

8.46020 

8.46147 

8.46231 

8.46611 

I::S 

8.47366 

8.47408 

8.47658 

8.47908 1 

8.47991 

8.48281 

8.48900 

8.4910s 

8.49229 

8.49474 

8.49760 

8.49883 

8.50086 

8.50330 

8.50370 

8.50451 

8-50573 

8.50734 

8.50856 

8.51057 

8.SKX97 

8.51178 

8.51459 











Natural Logarithms. 



8.51579 

8.51699 

8.51779 

8.51899 

8.51939 

8. 5*2138 

8.52178 

8.52496 

8.52734 

8.52892 

8.53248 

8.53326 

8.53444 

8.53680 

8.53719 

8.53837 

8.53954 

8.54071 

8.54617 

8.54733 

8.55005 

8.550S2 

8.55237 

8.55430 

8.55584 

8.55814 

8-56159 

8.56236 

8.56274 

8.56350 

8.56808 

8.57035 

8.57149 

8.57187 

8.57490 

8.57603 
8.57716 
8.57979 
8.58167 
S. 58-129 

8.58504 

8.59063 

8.59174 

8.59286 

8.59397 

8.59545 

8.59656 

8.59730 

8.59767 

S. 59988 


5437 

8.6009S 

544 i 

8.60172 

5443 

8.60209 

5449 

8.60319 

5471 

8.60722 

5477 

8.60831 

5479 

6.60868 

5483 1 

8.60941 




8.61305 

8.61378 

8.61595 

8.61631 

8.61740 

8.6l8l2 

8.62281 

8.62389 

8.62497 


5651 8.63959 
5653 8.63994 
5657 8.64065 

5659 8.64IOO 
5669 8.641277 

5683 8.64523 
5689 8.64629 
5693 ' 8.64699 
5701 8.64840 
5 7 « 1 8.65015 

5717 8.65120 
5737 8.65469 
5741 8.65539 
5743 ' 8.65574 
5749 8.65678 . 

5779 8.66199 
5783 8.66 268 
5791 8.66406 
5801 8.66579 
5807 8.66682 

5813 8.66785 
5821 8.66923 
5827 8.67026 
5839 8.67231 
5843 8.67300 



8.67744 

8.679M 

8.67948 

8.68220 

8.68322 

8.6S660 

8.68727 

8,68930 

8.69165 

8.69634 

8.69735 

8.70068 

8 . 7 ot 35 

8 . 70434 ' 

8.70566 

8.70666 

8.70732 

8.70831 

8.71062 

8.71161 

8.71260 

8.71424 

8-71457 

8.71621 

8.71817 

8.71948 

8.72IEI 

8.72144 

8.72307 

8.72437 

8.72632 

8.72794 

8.73182 

8.73214 

8.73279 

8.73408 

8.73504 

8.73569 

8.73697 

S.739S6 

8.74146 
8,74241 
8.74337 
8. 74369 
8,74465 


6317 

8.75 100 

6323 

8.75195 

6329 

8.75290 

6.337 

8.75416 

6343 I 

8.75s™ . 


6389 S. 76233 
6397 8.76358 
6421 8.76733 



S. 78920 
8.79012 
8.79042 

8.79133 

8.79194 

8.79467 

8.79588 

8.79770 

8.80042 

8.80282 

8.80372 

8.80402 

8.80582 

8.80672 

8.S0822 

8.80852 

8.81001 

8.81031 

8.81121 

8.81269 
















Natural L o^ar ilium. 


8.<)4<ijll 
S . < J 1 /».!<> 
8.04781 
8.91885 

8.94057 
8.05* 18 
B.o5i‘)0 
8.05448 
l~!> 

8.9358| 
M.otf'.U 
8.95(181 
«.<)<»>. |7 
8.9U19K 

8. <18408 
8.9(984 
8.1)0350 

8.00785 



H.otfi.W 

8.94758 

8.94811 

8.94891 

8.94917 

8.9. VM9 

8.94078 

8.9. RU 

8. ft \i#7 

8.95588 

8.03448 

8.93473 

8,93630 

B.ojMa 


7887 M, o/0.|3 

7 B/,i H. 071KJ 

7«77 8. (>7170 
7879 8.07196 
7884 8. «flw.K > 

7 <X)i 8. 07171 
7907 8.07550 
7>)U) 8.07704 

7947 8.97804 

7933 8.97879 

7937 8.97949 
7949 8.98080 
7< >5 1 8,98103 
7963 H.ijH;}56 

7993 8.98654 

8009 8.98*44 
«01 1 8.98857 
Hoi 7 8.98954 
8049 K.i/wofi 
H 0 S 3 8.99480 



8, <10875 

8 . <1097.1 

O.OiKKh^ 

0.001/4 

0.01 ‘445 

O.tKI/l.! 

i >. 01 i/Bo 
0.00845 
9.00044 

0.01070 

o.oi.:uo 

0.01440 

<M>M ir> 

<MH'5<>0 

0.01. Sot 
000050 
0.0171.! 
o. 01051 

0.04047 

0.040/3 

0.04414 

0.0440.4 

0.«».!,t»7 

0.04405 

O.O'.i.ll 
0.041 «>0 

0.0.750 
0. 04048 
0.0,1 1 57 

o.o,*;k;o 
‘i.o.i.o; 5 
0.051 11 
0.05 . 1* *f‘ 

9.04845 

0.0487.1 

0.05045 

0.04967 

0.04 100 
O.04157 

0.045-*! 
0.04405 
0.01704 
0.0104.H 
y. 05049 

9.05090 
1j.05.Mt> 
0.05 .MO 
0.05. ‘87 
9.035-11 


8574 o.o-;<»47 

85.81 0.05751 

8507 0.05017 
.85c/) 0.050 10 

|8( H ») O.dUtfO 

Jtf >.;,t o.od.iio 

.851.7 0.064O5 

,8(>.!o 0.0O4H8 

,8.0 1 1 o.ot' 4-7 

.8047 o. o'. 107 

Noo.i o.o<Xk 8,. 
,8 (|Ikj O. 0 ( »7.0! 

8077 o.o(k 8|5 

80.81 o.oo!!H>> 

8t«8.j 0.1X081 

0.070.7 

Jl/Xj.) O.OyiHitl 
8/0/ O.O7I8.8 

8714 0.07437 

.8710 0.0754O 

.8751 0.07461 

8757 0.0754.; 
8741 0.0757.8 

K/17 0.07017 

.8754 0.07715 

.8701 0.07807 

8770 0.08014 

8785 0.08057 

8-8.14 0.0.8485 

8807 0.08450 

HWlO O.n.8 l*Xi 

88.tl 0.08 |8o 

8851 o.o8<*= >4 

8847 0.08070 

8.840 O.t^o.l 

8.840 0.0880O 

88<.i 0.08-M 1 
HH04 0.08./M 

8807 O.OOlOO 
8887 04X1444 

8804 0.0040. 

8045 o.t xx *50 

8<j40 0.00/00 

8*144 04>i75i 

8941 9.098(0 

81)51 0.O99S4 

8»/*4 o. I00SO 

Hyfio o.l (, t53 
8<i7i o.toi/'.'i 
«999 9 - I 0|87 


o. 10300 
o. 10570 
<>. IOO.:o 
1), It >0 |4 
'I. IO.841) 

O. MX 154 
O. 10075 
O. i III 1 1 

O. m 51 

0.1 1.4. |0 

o. 1 1304 
I). 1 105(1 
o. 1 1704 

o. 1 1800 
o. I l*X»5 

0. 1 4000 
O. 14104 
0.1 4447 
0.1 ’4/1 
O. 14|0! 

o. 14480 

o. 14331 
0.1 41.83 
0.14748 
0,14701 

0.14041, 
O. 1 4 <jMo 
O. I.U 10 
o. I4M'1 
•>. i.U« I 

O.M!i-!9 
o. 14574 
O. I45*M 
o. 15704 
o. 148' >5 

o. 15' >81 
o. 14044 
o.ll 1 7-1 
O.I 4M7 
«>• 

O. I.|5<M 

o. 14548 

<J. l,|Ci(>J 

0.14751 
9. U815 

0.14878 

0. ivi'jH.s 

j O.13048 
•). 1 5070 
1 9. 15176 


. -. . u : ' >■ •- > - , 1 1 - , ' I ro »r •. 


Natural Logarithms. 


01.1.1 o. i,'i«)7 <>5.*H 
01.17 o. I.'i-M') O'vty 

01.10 0. IJW61 OfxK 

OK'I o . 15493 <V'I.? 
OlM O-lfiM-l 0<>1(J 

0 K'7 0.1SS57 </i.U 

017.1 0.15020 </t.!0 
0170 O.i.'iOH;! <Ao 
0101 O.l.'lMlo of) i.l 

0107 0- 1 5^73 l/’-10 

D.in o,l(io.?q yftfii 
9.1612ft </>77 

0533 0. '/'70 

0530 0.163 M <AHy 

051 7 0. iK>U 7 


O.i fvl.io 

o. lftSift I 
9. 1 6)6.! 
i). i 70.17 1 

0. 17150 

0. I7«0l 
0. i7~*s;» 

0.17.74 
0. i/.vw 
0. <74<"« 

o> 17585 

0. 17751 
0. 17771 
0- 17H75 
0- 17057 


9.18184 
y. 18204. 
t). 18328 
<>.18380 
i>. 18.130 

<>. 18102 

9. 18076 

C>. 18107 

y. 18X20 
y. 18881 

0.1802.! 
0 - 1 00-14 
1). 1012ft 
y. 10187 
9. 105«0 


9833 9.19350 
9830 O.19411 
9851 9.19533 

<>857 9.19594 

9850 9.19^14 

<>871 9. 19736 
9883 9 - i <>857 

9887 0- 19898 
yyoi (>.20030 
9907 9.20100 

<X)2 3 0.2024 1 

0920 0.20322 
<><>31 y. 20342 
i»tl 0- 20442 
70-10 O.20523 


O.20703 
0 . 20764 
y. 21034 
11.51293 


Coefficients for Computing, 


10.' "IV 1 n«[n* " <vl- t-Adz”, ("' 

nm. ,"5.(2- <)| I » I a I D1 «- jiiCr- 1 ) 


o.tiono 

. 110 (H) 

•IHKIt 

.1MH1J 

. 000.1 

| -(MXXI.j 

,()(l<)ft 

.IXXlM 
.1X11 1 
, 0 ()l,| 

| 0.0017 

.1X120 

,(K)24 

.1X128 

. 003.4 

| 0.0038 
.(HI. 13 
,0ll.l8 
, 00 ‘i | 
,(xHx) 

( 0.1x167 

.(Hl/.l 

, 0 () 8 l 

.0088 

,00<)ft 

-'{>() .0104 


0.0000 
.01 )()H 
.0017 
.0025 
.(X)33 

0.004.! 

.0050 

.0058 

.00(16 

.0075 

(MHiS.l 
.1X101 
.0099 
.0107 
.OI l6 

0 , 012.1 

.0132 

.0l.|0 

.01.(8 

.0155 

0.0)63 

.0171 


4-0.0104 
.01 13 
.0122 
.0131 
.()I.|() 

-1-0.0150 

.01(K> 

.0171 

.0182 

.t>i<)3 

.40,0204 

.0216 

.0228 

.0241 

.0254 

■I -0.0267 
.0280 


-0.0338 

.0,153 

.036)8 

.0384 

.0400 


0.0202 

•0209 

.0217 

.0324 

.0232 

-0.0239 

,02.lft 

.0253 

,02<)O 

,0267 

-0.0274 1 
.0281 
.0287 
.0294 
.0300 

-0.0307 

.0313 

.0319 

.0325 

.0331 

-0.0337 

.03-13 

.0348 

•0354 

.0350 





TABLE VI 


THE GUDERMANNIAN 



The Gudernmnnlnn. 




.:nf*. 

.:<i 

,:o!i. 

.:(» 

.■1)0, 

.!(• 

,!0(i. 

;>tl 

,’O0. 


200, 


.:o/i. 


Jdfl. 

.ro 

.;od. 

.:(> 

.•(Hi, 

.!<* 

208. 

45 


•i.'i 

jcHi. 

*5 

..•o'*. 

.{Ji 


o 48 (17 ,/»i 

0 51 35.8(1 
05500.10 

0 58 A \ . 54 -Jiih.iU 

1 01 54.57 

[ 05 ifi.Wii Ju0..t3 


I 08 ,|5,iw 
1 1 a 11.J.1 


.•0:1..!,! 

.:iK 

.MO..M 

.roO.Ji 

/oo, ,;<> 

.!U(l. JO 
,r<»o. i«> 
.'(Hi, |H 
.foO. 1 8 


.too. r/ 
joO. r<» 
«!o»i. 15 
.;<Hi. 15 


.too. i,? 

jofi. i.t ...... . 

JOfi.U .u'W .118/ tt&ii 

,f 1.8. j .11MH ,'*.8,17 

j 17 j8..v> I .to". in <>.rnifi o.oS*i K787. 
J JO SI . 40 I Jof'.iKt .011 .no» 8/47; 


0.040 
.11511 «>;•/<> i 
.051 ttyut 
.05.! •)>'!;.! 
0/48 

0.054 O/.M 
.Il’iS U/08 
.1150 <y»j: 
.057 

U.ll;,i) 

,|H*> »/».!.? 
.Mil t /*»4 
,uu *i«;M 1 
.0O5 o.Hht 

0.004 o.ri.t 

.(■'ll; o.sji 

.(HHi 1; |iji| 

.<*•/ «>i Ti 

.M>8 o|S 4 

• i.dM; •> | _•«# 
.0/0 i|ji»j 
.0/1 0.1/0 
.o/.t *i,ts.tj 



• 074 


11.O/4 

»i **f8 ; 

."75 


.0/(1 

«l4t«l 

•"7/ 

(»-? Ill : 

.0/8 

•118-1 

1 

*».(»7M 

01 18 ; 

,t»8i» 

*11 I0i 

.(*•81 

M J'4 1 

,o.8,t 

M'iOj 

.o.8| 

<>0| j 

im«8 1 

80/8 j 

.0.85 

H.JIJ 


200.08 
■J .:7 4(1.05 I .,•0(1.07 
J .51 U . 7 J | 20O.07 

ijnfi.nfi 
20O.05 


.INI M/Oi; 


•; 5 1 -in.ij;, .MO.oi 
•• 88 1 l ■ 1 i> ,:uo.in 
.! 5.8 40 ,o j 
,1 « *,! u( i,i|,; 

.1 o,‘i ,i.!.8<i 

,1 08 58.85 .•(i;;,i|» 
4 1.! 24 .80 ,:d;;.o'| 

4 I. ! i 8". 74 

,1 l‘J I (>.(■( I 

,1 .!.! 4 2. 57 205.0 r 

4 ,:»* 08.47 jojj.Ki; 
.( 20 .M 205.88 
4 44 mi..!.; 205.87 
4 40 20,10 205.80 
4 ,$v .'it. 'M 205,8.1 

4 44 17.78 205.83 
4 40 .14.1*1 205.8,* 

3 50 00.41 205,80 

4 5.1 45.21 /OJi./g 

4 ,H7 Ml. Ml 205,77 

4 mi 2O./O 205.70 
•I o.i 52*81 205,75 
,1 07 1,8.25 205.7.4 
4 10 44.08 205,72 
4 1 I i * h *& JO.'i./O 

-I 1/ 45.48 JO’i.W 
4 21 01,00 205,07 
4 ’1 .! f *. 74 205.05 
4 -7 1*4.47 JOfi.oj 
4 .{• 18.00 205.02 

|.III 48'I .Nl.'i.Ol 
4 48 m 1 . 4 1 
4 4 1 4 1 • 70 205.57 

4 48 (hi. 4(1 205,5(1 
I 48 J.'l.oo JOS.54 


mV M 4 'if 51.44 205*83 

mV* 4 4 *i 1; 111.08 205,50 

MA-! 4 58 44. l l 40,4.40 

mho 1 ;; iu oy.iu 4*15.47 

MHO 5 115 44. ,4-8 405.45 

< ff '< o Ji 08 5.8.8,! 405.44 

Ml'o I 5 to 41.48 jos. 4 1 


2 4! 

30. m 

a 44 

58.01 

a 48 

JW.M 

2 51 

48.95 

2 Icm- »fo«) DO 11 


.(Mi 









The Gudermannian. 


O, IOO <>.(HJ9 8337 
. lot , ux) 8287 
. 10:.* ,101 8236 

. 103 . 102 8 18. | 

.10. 1 .10,58130 

0.10s O.IO.J 8076 
. I<)6 .105 80.* I 

.11*7 .10071184 

.108 .107 7007 

.101) .108 7848 

O. NO 0. 10«) 7788 
,111 .111) 7728 

.11.) .Ill 7000 
.113 .ll.!/603 

*N.| .113 7539 

0. ns 0.114 7-174 
,116 .1157107 
.117 ,116 7340 

.118 .117 7271 

.119 .118 7201 

0.120 0.119 7130 
.121 .1207058 

.122 ,121 6985 

.12,5 ,12269m 

.124 .123 6834 

0.125 0.1246757 

,126 . 125 <>679 

.127 . 126 (Kioo 

.128 .1276519 
.129 .1286437 

0.130 0.129 6354 
.131 .130 6269 

.132 .1316183 

.133 ,1326096 

. 134 . 133 6008 

0.135 0.134 S9»8 
. 136 . 135 5H37 
.137 ■ 136 573-1 

.138 N37 56,|i 

.139 .1385515 

0.140 0.1395449 

.141 .1405351 
.142 .141 5252 

.143 .1425151 
.141 > i.|3 5019 

0.145 0,144 49-l<» 

. u|(i . 145 4841 
. 147 • !4<) 4734 

.148 .147 462(1 

.149 *1484517 

0.150 0.149 440(5 


5 43 12.19 
5 46 37.42 


6 20 48. 5i 


u mnn^Co'O"^ U»ooli u 2tnn“Vo'4-90 Q U»sooliu ! u ZtarrKo'O-g 


»F,)' 

11 


0.150 


.151 

205.20 

.152 

205.18 

• 153 

205. is 

*154 

205.13 

0.155 

205.lt 

*156 

205. 09 

.157 

205.07 

. 158 

205.05 

N59 

205.02 

0. 160 

205. (X) 

. l6r 

204.98 

.162 

204.95 

. 163 

204.93 

. 164 

204. QT 

0.165 

204.88 

. 16O 

204.86 

.167 

204.84 

. t68 

20.|.8i 

.169 

204.79 

0.170 

204.76 

.171 

204.74 

.172 

204.71 

.173 

204 .<>9 

.174 

204.66 

0.175 

204.64 

. 176 

204.61 

.177 

204.59 

.178 

204.56 

.179 

204.53 

0.180 

204.51 

.181 

204.48 

.182 

204.45 

.183 

204.43 

• 18-1 

204.40 

0.185 

204.37 

.186 

204.34 

.187 

204.33 

.188 

204.29 

.189 

204.26 

0. IQO 

20.|.23 

.191 

204 . 20 

.192 

204.17 

*193 

204.14 

* 194 

204.12 

0.195 

204.09 

.196 

204 ,06 

.197 

204 -03 

«I')8 

204.00 

.199 

203.97 

0.200 

wsooliu 

U 


N53 3949 

O.T54 3831 
N5'5 37N 


• 158 3343 
0.159 3217 


. 168 2012 

0.169 1870 
.170 1727 


172 1434 
3 

0.174 1136 


.178 0517 
0.179 0358 


.182 9705 

0.183 9537 
. 184 9367 
. 185 9196 


.187 8847 
0.188 86)70 


. 192 7944 

0.193 7758 
.194 7570 
.195 738o 


TTirnTfoi 


. 197 699-1 
0. 198 6798 


10 01 56-63 
10 05 19.72 
TO 08 42.78 

203.11 

203,08 

203.04 

10 12 05.80 

203,00 

10 15 28. 78 
10 18 51-73 
10 22 14.65 
10 25 37.52 
10 29 00.36 

202.97 

202,93 

202,90 

202.86 

202.82 

10 32 23.17 
10 35 45-93 
10 39 08.66 
to 42 31-35 
10 45 54- or 

202.78 

202.75 

202.71 

202,67 

202.63 

10 49 16.62 

10 52 39-20 

10 56 01.74 
10 59 24-24 
n 02 46.71 

203.60 

202.56 

202,52 

202,48 

202.44 

ir 06 09.13 
11 09 31.51 
11 12 53.86 
11 16 16.17 
11 19 38.43 

202.40 

202.37 

202.33 

202.29 

202.25 

11 23 00.66 



Ztan-KexV-OO 0 

W 860h ll 
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The Gudermannian. 



Smithsonian Tables 


278 


































The Gudermannian. 


0.300 0.205 59H7 

•.It)! ..!)/) 5 S 5 -! 

..VI.! . A )‘I .'ill. I 

• ;VM -iSfjK 4073 
..JO. I .209 .[ 221 ) 

0.305 0.300 .i/’N.i 
.,i<>0 ..501 a. 5.51 

.307 .30.! 28H2 

.,5<>H ..50.1 24.7 

,;5<h> ..50.1 n/io 

0..510 0..50. 1 ! 150?) 
,.51 1 ,306 11x55 

-.51.! . .507 0570 

..51.5 .3080110 

.,5 I .| . .(( >8 (/(.Vi 

0.315 0.300 9163 
. 3 id ..510 WiM.i; 

.317 ..in h.;«m 
. 318 yy.ii 
.. 5 "; -. 51.5 x-J.ii 

o..i.io 0..51.1 dy.u 

.,5"! I ..us <> 2.52 

..510 575 / 
. , 4 -j.i ..iiy .'M.'iH 

•32 4 ..u« .|/sy 

0..R5 0..U0 ■ 

..i.iO • .5.10 .jy.i.'i 

., 5.7 .. 5 - 1 1 32,15 

.328 ..i.’.! .7.! 1 

. .!-:«> .. 5.!.5 3205 

0..5.10 o • ,5 «*. | idSd 
., 5.51 .. 1 .I 5 110.5 

., 5 . 5 -! ..5.iO 0O38 

., 5 . 1.5 .. 5-70110 

.. 5.51 .. 5-7 0578 

0-335 0.328 !«>l | 

.. 5,50 

• 337 .. 5.50 y./tf 

., 5 ,iH ..5.51 y.|.!.! 

• 339 ..' 5 . 5 .! (>875 

0 .. 5 10 O. , 5 . 5.5 63.15 

.. 5 i 1 ..i.M .nyy.! 

.. 5 1 •! .. 5 . 5 ,'i 52 id 

.. 51.5 ..5.50 4657 

. , 1 - 1-5 ..137 4095 

0.345 0,338 3529 

• ,5 |0 . ,' 5.50 2 </>l 

..VI 7 -310 2389 

..ilH .;m< iHi-1 

•XV) -3 l-J 1230 

0..5.S0 0.34,1 ()f >55 


id 5 d it.fx) 
Id ft) 28.89 
iy 02 46. 13 

■ y </> 03.30 
iy 09 20,42 

iy u 37.48 
iy 15 54-48 
iy i<) 11.4a 

iy 22 28.30 
17 25 45 . 1 a 

iy 29 ni .89 
ry ;i.: iH.(x) 
iy .55 . 15 . -M 
iy 3 « 51.8.1 
17 .\2 08.30 

17 45 24.83 

iy 4« 41.4.1 
iy 51 57.58 
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5989 53 12 43.59 123.52 
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5695 55 17 13.31 
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50. 1 8 59 ,|] 04.51 
50-13 5942.(8.58 
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5035 59 -i ( > 16.45 

50,v» 59 48 00.25 
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50oH 50 56 37.91 
5<H).| 59 56 21.17 
Sooo <10 00 04.34 
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4927 (0 29 04. C)7 
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23S3 7<> 23 31.20 
2350 76 24 10.70 
3348 76 25 oM. 16 
23-10 76 35 56.57 

23-11 76 26 44.04 
33 1 1 7<> 27 33.20 
2330 70 28 21.53 
3337 7<> 20 (X). 75 
33 J5 7<> 20 57-03 

2333 76 30 46.06 
3330 7<> 31 34-14 
2328 7(1 32 22. 18 
2335 75 33 K*.i7 
33J3 76 33 58. I l 

3.321 76 3-1 46.01 
33M) 76 35 33 ‘80 
2316 7<> 36 31 .Mi 
2314 7<> 37 09.42 
23 U 76 37 57-13 

3310 7<> 38 -I4-70 
3307 76 30 32.41 
2305 76 40 19.98 
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.69 .564 0372 
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711 89 35 34*34 
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690 89 36 17.66 
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548 89 41 09.90 
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532. '89 41 43.30 
526 89 4.1 54.21 
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516 89 42 I5.7f 
51 1 89 42 26.30 
506 89 42 36.79 
501 89 42 47.17 


6.00 1.56S 8388 . 496 89 42 57.44 
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4170. 4": 42OI.7I 

4451 . 74 

4IIO.50 

354". 4" 

4.1 

2758.80 

2840.00 

2922,24 

30054/1 

,W . 14 

.II77.85 

32(1(1. 10 

3559.3.1 

4ll8.i" 

354!. 88 

44 

27(10.24 

284 1 327 

2023.(12 

3917.36 

3092.57 

3170.46 .(.Ki/.l^l 5457.70 

.mo.05 

4534.44 

45 

2761.57 

2812.O4 

2925.OI 

39)8.77 

4094.00 

3180.77 

32(X). 17 

5559.28 

4351.20 

3, 4 l.i." 3 

46 

2762.01 

2# 13.09 

2026.30 

3610. l8 

49)5.44 

3182.23 

,4270.61; 

4.;6o./9 

3452.75 

4530.04 

47 

2764.25 

2815.45 

2027./8 

4" n .50 

5<xyi.87 

31-83.9/ 

3272. 14 

55O2.31 

5153.20 

5‘i;H..'"! 

4« 

2705.50 

2810.71 

.1)20. H> 

4013. <»> 

4<"x8.,{o 

3185. 15 

4273.6,4 

3403.'84 

4155.81 

35 19- ) 8 

40 

2766.05 

2848.08 

29.10.55 

3014.41 

5<XX).74 

3180.(0 

5-75. 13 

3565.45 

5357.50 

5! '5.1 ..'.0 

SO 

-V(kS.i 2.7 

2810.44 

2931 *93 

4015.82 

3101.17 

3188.07 

3-370.01 

.l.fO.Hy 

4358.01 

455 3.01 

5i 

2760.62 

2850.81 

293.1 * >12 

5017.24 

4102.60 

3i8o.5| 

5278. m 

3368.30 

3)(*i. 40 

4551,54 

54 

2770.?/) 

2852.17 

2044.71 

3018, (>.| 

.II04.OI 

3H)i .00 

3370.50 

4,{9).0t 

.{ I".!.!' 1 

44,40. 1 1 

5,1 

2772.30 

2854.54 

2946.01) 

3020.05 

3105,48 

3102.4(1 

3 >8| ,, i \ 

3471.4.I 

43031*1 

4557.7" 

54 

277.I.64 

28544X) 

2947.48 

3021.46 

3lo(i.93 

3103.0.1 

5382.57 

55712.93 

5305. in 

55 0), .-8 

55 

2774 . m 

2856.26 

-■948.87 

3022.87 

3198.35 

3105.39 

4384.0(1 

3473.47 

4 1 //, -7" 

5 »/«*.£{/ 

56 

3776.3.1 

2857.65 

2940, ;/> 

3024 . 29 

319). 79 

3 11/. 85 

4385.56 

5175.9) 

3308,,. 1. 

4503. If. 

57 

2777.68 

2858.00 

2941 .65 

3025.70 

3111.25 

3198.33 

3287.05 

4477.51 

539). .81 

4;,"l"l 

58 

2770.03 

2Wx) n l6 

2914-04 

3027.ll 

31 12.<>7 

3 19). 78 

3388.54 

3479.0) 

4 17 1 .40 

4505.03 

50 

2780.37 

2861.73 

2011.42 

,'{028.52 

3ii4.ll 

5201.25 

3291.04 

.(.(81I. f,0 

41/2.93 

4 5“7.32 

(K) 

27H1.71 

2863.10 


4029.91 

3115.55 

4202.71 

4291 .43 

538.1.0.8 

3573.37 

3598.81 


Ol! H 

o' 


3 


6 

7 

K 

o 

10 

1 1 

i.j 

U 

M 

lf» 

if) 

V/ 

1.8 

to 

.•<> 

23 

-I 

■•IS 

■<» 


,1" 

,U 

.1-! 

33 

51 

•t.'i 

.!<» 

37 

3 « 

50 

•I" 

.|.f 

14 

•II 

45 

3<i 

■17 

1*> 

<;o 

51 
Ji- ! 
53 
Ki 

S5 

i;f, 

w 

9) 
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The Anti-Gudermannian. 


Si 


52" 

53“ 

3 .‘i , ‘ 8 '. 8 i 

30 ( 15. 19 

3703.70 

3r.7<> 

40 

3 ( 169.82 

3765.42 

3571 

'XI 

3 ( 108.44 

3/97.O0 

3573 

58 

3 ( 170.07 

37<8.75 

3575 

'/ 

.$('71 .70 

37/0.41 

3,'v'O 

79 

3973.32 

3772.o8 

357-8 

.15 

3674 -on 

3773.74 

35/o 

91 

3079-58 

3775.41 

3581 

51 

3078.21 

3777.08 

3583 

13 

3979.84 

3778.74 

3581 

73 

3981 .47 

37«o.4i 

358i 

,12 

3983.10 

3782.08 

3587 

92 

39 - 81.73 

3/83.75 

358 ) 

5' 

3080.40 

5785.42 

3501 

1 1 

3087 , ito 

3787.00 

3593 

71 

3 ( 189.(13 

3788. 7<> 

3591 

3" 

39 II .',!() 

37<X>..|3 

3595 

1)0 

,{(m)4,IJO 

3702 . 10 

359/ 

50 

.19)4-53 

3703.78 

350) 

10 

3<H)(>, 17 

3705.45 

3(100 

70 

3997.410 

3707.12 

3603 

3" 

3609.4 1 

3 / 08,80 

3 ' 03 

'*1 

3701 . 1*8 

381 x 1.47 

3 ' 05 

5" 

3702.71 

3802,15 

,i(*i; 

1 1 

3701.35 

3803.83 

3(a.8 

7' 

3 / 05.90 

3805.50 

3(90 

.13 

3707.63 

3807. 18 

301 1 

0-1 

37o>>..7 

3 M 08.80 

3013 

52 

3/10.91 

3810.54 

301,1 

13 

37I3.5(» 

381 . 1.22 

398' 

71 

37M-20 

,{ 813 . 1)0 

3618 

31 

37ir».8| 

3815.58 

3919 

"5 

.I7I7-I8 

3817.27 

39 .ll 

50 

3719.1.1 

3818.05 

a"-!.! 

!7 

3720.77 

5830.93 

3934 

78 

3733.42 

3822.32 

36 *9 

39 

37*4.96 

3821.00 

31.38 

00 

3735.71 

38.!5. (A) 

30/0 

Oi 

3727. 39 

38.17.37 

3931 

22 

3720.01 

3830.tXl 

39,1.1 

83 

3/30,90 

3830.75 

3634 

41 

. 1733.30 

3832,41 

39.1" 

nO 

3733.95 

3834 .I-! 

3937 

<•7 

3735.91 

3835.81 

39.(9 

-•8 

3/37.29 

38 .i 7 . 3 O 

3910 

<>> 

3738.91 

3859. )9 

36|3 

51 

3749.56 

,-M[o.88 

3941 

•3 

3742.21 

3843.58 

39 15 

75 

3743.8/ 

5844.27 

3917 

30 

3/15.53 

3.8|5.'Xi 

3948 

*>M 

3747.18 

3817.(i9 

.t9.;o 

60 

371 M .83 

3840.35 

3952 


3750.49 

4851.05 

3953 

Ml 

3753. 15 

3853.75 

305;', 

4 f 

3753.80 

5854.44 

3957.08 

37S5..|1 

3x8.56. 14 

3658 

• 7< 

3757.12 

3«57.8 1 


.3- 

3758.78 

3859.54 


.. JH" 
3804.04 

3869.74 

3871.45 

3 « 7 .J • IS 

3«7.|.W 
3870. 56 
!W-*7 

3-881 .68 

.Wi.ay 
3885 . io 
.iMKfi.Ki 
3888.5;! 
3890.23 

sKiji .05 
3893.(10 
3805 ..V 
3807.00 
3898.80 

3<)<x> . 5a 
.mi. 23 
.'VXU.'/.'i 
301 ).*;.<»/ 
3<x»7. 3>8 
3>)i>0. to 
3910.82 
3912,54 

39i'5.99 

3917.71 
3019.43 
3021 . 10 

39.12.8H 

3926 .. 1.1 

59.rH.oO 

4020.70 

30 . 11 . SI 

mi. 1 
30.v1.07 

3030.70 
303H..13 
30 1<». 16 
.UMl.iJD. 

3913.6.1 

3o.|‘;.30 
30»7.'o 
30I-S.S3 
30SD.57 
3052.31 
.lost. o I 
39.15 .7*8 
3057-52 
3050-20 
300 .(X) 
30'.!. 7*1 
30M.-I» 

30* >6. 22 

3*X>7.07 



306<).7« 

397 MO 

3073-20 

3073. on 

3976. < 9 

39/8.44 
* .-Mo. 19 

30.81 .94 
3083.(10 

3985.41 

3987.19 
3088.94 
,v,o>.0o 
3002.4s 

3001.20 

3005.96 

3007.71 
3000.47 
4001 ,aa 
4002.98 

•IOO-I-74 
400(1. 50 
.|ooH.u(i 
4010.02 
4011.78 
*1013.51 
•10IS.3I 

4017.07 
4018.8.1 
40.-0. <0 
4022.37 
4024. 13 
■|o-'5.yo 
4027. (.7 

4029.41 

4031.21 
303.!. 98 
.10.V|.7n 
4030.52 
4038.20 

4040.07 

4041.81 
404.I. Ol 
4045.30; 
4<M7- 17 
.1048.94 

4050.72 
4052.50 
4054.28 
4050.06 
4057.84 

4<»59.<i2 

40(11.41 

4063.19 

4064.97 

40(16.76 

4668.54 

4070.33 

4073.12 

•1073*90 
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The Anti-Glide rmannian. 



5323.51 i 5-17-1 *01 5 

5335-07 5476.57 f 

5328.4.I 5179- >3 . c 
533<M*> S4*» •<«> ■ 

5333. 3<> 5 1*4 • 26 ■ 

5335 -*3 5 1*6. *3 ‘ 
533*-. 5» 54*0. 4<> ■; 
53-in . 77 5KM.97 i 
5.1U- -’I 5-l‘M ■ 51 ! 
53*15 • 7 • 5-107 • 1 1 ■ 
5348. lK 5400-ho ; 

i.lSo.66 J 

1.15.5. M . ! i5«M .85 ; 
1355. <>l 5507-13 i 
>35*. no 5510.01 ; 
>460.5* 5512.60 ; 

•>303.00 5515.1* . 
5305.55 551/-77 J 
>368.03 55.u1.3O , 

5370.5. J 55-'*!. ‘>5 , 
5373.0! 55.J3.55 , 
5375.5<> 55-*'». M • 

>37* -do 3530.71 
>380.40 5533-31 

53*2.00 5535.01 
53*5-10 553’*. 55 

53*7 -00 55t'.i5 
5.VJO.40 55.|3./h 
5302.' JO 5546.. V/ 

5305.50 551* .0*| 
530*. 01 5551.50 
R.|«X».S2 5551- 30 
5103-03 555 f ’. *•! 

5305.53 5550-11 
540*. 05 5562. oh; 
5310.57 55<»4 .<>*. 
5. 1t;i.o* 55^7 ,30 
5315.00 55* iO. 03 

53 1*. 1.! 5573.55 

5.|;:o.Aj 5575-1* 

5333.17 5577 •* 1 
51- -’5 3k ) 53*0.3 1 
5 I.. 1 *, 22 55*3-0* 
5330.75 53*5.71 
5333. ■'* 55**. 3 5 
5135.*! 5500.00 
533**35 5503.OI 
5310.** 5 5< )<»..!* 
!vt- 13-13 530*. 03 

534.5. ‘X' 5^11.57 
533*. 5<> 5 , 'Ol.-'- 
3331.05 !!(>' /j . *7 

5353.50 3 <>f >0.53 

5356.1.1 5613. 1 H 

545*3'.* 5(11.1.84 
5361.23 5617.50 

5363.7* 56.ro, 16 
*5466. 34 5623. 8a 
530*. *0 5633.30 
5371-45 5628.15 

5373.01 5h30. *3 


563O.83 

5h33-l f > 
563(1. K> 
503*.*1 

5641.51 

56-13 • O' 
56|h.87 
5610.56 
5652.24 
5(i54 .03 
51 .57.(11 

56C10.30 

56O3.no 

5665.60 
5(68.3* 

5671 .08 

5673.7* 
56/6..I* 
5070. 10 
5(181 .*<) 

51184.60 

56*7. 3 » 

5 (x> 2.73 
5(x»5.45 
5(»>*. 1/ 
571 x 1 . *• ) 
57 <» 3 . hi 
5/06.33 
; 5700.no 
5711.7* 

5714.51 
5717.35 

S/’i «».«)* 

•1733.71 
i 5735-I.S 
i 57.18. 10 
5730-03 

5733.08 
1 5730-12 

5730 . 1 7 
5741.02 
1 5744 . 0 / 
5747-43 
1 575 «). 18 
I 5/52.01 


5704 ■ 

5" 

5oh'i.02 

5707. 

35 

50<W.*4 

5*110. 

64- 

50/1 .77 

380.!, 

01 

507-1-70 

5*( >5 . 

.74 1 

5077.63 

;-iSt 18. 

-54 

56*6-5/ 

581 1 

■ 3-1 

5083.50 

5*i| 

. 15 

: 5<>*6.44 

5* Hi 

-05 

5080.38 

58 10.76 

5003.33 

5*32 

•57 

5005 ■■■'/ 


5 * 35.30 

5828.20 

5831.0.! 

5*33.8} 

5*36.60 

5 * 30 . 4 * 

5*42.31 

5*15. 13 

5 * 17-00 

,V*5<i./0 

5*53-6,3 

3*56.47 

5 * 50 . 3 'i 
5*6,!. 15 
5*04.00 

5867.8 1 
5870.00 
5*73.54 

5*76.30 
5 * 70 . .*1 


5<j< )*■:!.! 
(HK.I1 . 1/ 

(H )l ),| , 1,1 

(.007 ,0.8 
OOIO.04 

<yOI 3 .no 

(>015,00 

(K 1 18. 03 
< .•(>.!! 
<* 02|.*7 
ho,!/ .* 1 

Oi >30.*! 
(• 033.70 
6036.77 
(' 030 . 75 
(k > I .! , 7 4 
(1045.73 
oil*. 73 
( k 1.71 
1 0051. 70 


.V • 4 

575*— 16 
5/01.23 
5/6,1. ‘X) 
5700,70 

57^). S3 
5773.H 
5775-0* 
5777.80 
57*<>. 6 1 

57*3-12 
578(1.2(1 
578*.')* 
5701.77 
5701 ■ 5<> 


58.4.!. 10 [(-157.70 
588;. 'to (nKio.yn 
58457.82 (003.71 
<:«<; 0,68 (<•(>'». 71 
5.H (1 | C'!». 7' 

5 *<; 6 ..|t (x »>'.!. /.! 
5*i 10.2* ' -075,73 
5* ;)).!, 15 11078,75 
5' HI, 1 !. 03 (xk* 1.7(1 
5007 .‘X* (>0*1 •/* 
5010.7* 611*7.81 
5013.07 fHll.O.*.! 

5<8<>.5;V 6003.80 
5010.4.1 f«i‘)'». *0 

5033. 33 6(»h». 03 
5035.23 Olo2. <1,4 
. 503 *. I 1 0104 .</) 

5031. 00 OltiO.03 
5033.')O 6113.07 
505 <i. 8 o ('ll ;i. 12 
5O30.'A> OH*. 16 

5012.(0 (II.! I .21 

SOI. 1 !.!!! 612 . |. 2 h 
501*. 43 (027.32 

5051.33 ('i 50. 5* 
5054.21 hi 33 -II 
5057. 16 ( 036.50 
5</>n,oS I (1130.5(1 

5063.00 6142.63 
5*165.02 6145.70 
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The Anti-Gudermaimian. 
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10136.S9 

0146. 4C 

0156.07 
0165.70 

0175-37 

0185.05 

0(94-77 

0204.51 

0214.28 

0224.08 
0233.90 

0243-75 
0253-64 
0263.54 

[0273.48 

.0283.45 
[0293,45 
[0303.47 
103 1 3- 53 
10323.61 

9773.9-1 110333.72 
[0343.86 
9791.21 110354.03 



[0364.24 
[0374-47 
[0384.73 

10395.03 
77 10405.35 
55 104 15.7* 
35 10426.09 
10436.51* 

10446.96 
10457-44 
10467.95 
10478.50 
10489.08 
10499. 69 
10510.33 

10521.01 

10531.71 
10542.45 


10764.62 

10776.11 
10787.65 

10799.22 
10S10.82 
10S22.47 
10834. 16 

10545.89 
10857-65 
10869.46 
10881.31 

10893.20 
10905. 13 
10917- 10 

10029.11 

10941-17 

10953.26 

10965.40 

[0977.59 

10989.81 

1 1002.08 

11014.40 
1 [026.75 

1(039.15 

1 1051.60 

11064.09 

1 1076.63 
[ 1089.21 

rnoi.84 
T 1 1 14.52 
III27.24 

r 1140.01 

11152.82 
ri 165.6?) 

11178.60 

11191.56 

11204.57 

11217.63 
11230.74 

11243.90 
11257. n 


74 

79 |ioo6r.TQ 

10070. 56 1 10685. 22 

10079.96 

10089.38 10707.72 

15 110098.83 10719.03 
10108.30 10730.37 
10741.75 
10127.33i10753.r7 
82110136.89 


11816.26 


32 | 9959.73 110553.23 n: 270. 37 
10564.04 11283.68 
10574.88 11297.04 
10585.76 11310.46 
10596.67 11323.93 

11337.45 
10618.60 1 1 1351 .02 
11364.65 
11378.33 
11392.06 

11405.85 

11419.70 
11433.60 
11447.56 
11461.58 

T 1475.65 
II489.78 
11503.97 
11518.21 
11532.52 



12194.29 
12211.71 
12229.21 
12246.81 

12264.49 
12282.26 
12300. 13 
I23l8.09 
12336.15 

12354.30 
12372.54 
12390.89 
12409.33 
12427.87 


1 6 [86. 83 


3r 

32 

33 

34 

35 
3<S 

19595.92 1 37 


42 

43 

44 

45 

46 
31 47 
48 49 
60 40 
26 50 

46 5t 
53 
53 
5-4 

55 

.23 56 
.21 57 
7992.10 5 » 

56 

60 


Smithsonian Tables * From &+° 30' onwards interpolate by second dlffcreuccB. 







































CONVERSION OF RADIANS INTO ANGULAR MEASURE AND VICE VERSA 



Conversion of Angular Measure into Radians. 


n Radians for n dearees Radians for n minutes 


10 0 

II 


15 0 

16 


20 0 
21 


25 O 

26 

27 

28 

29 

30 o 


35 0 

36 


0.01745 32925 2 
.03490 65850 4 
.05235 9S775 6 
.06581 31700 8 
0.08726 64626 o 
.10471 9755 1 2 
.12217 30476 4 
.13962 63401 6 
.15707 96326 8 

0.17453 2 9252 o 
.19198 62177 2 
.20943 95102 4 
.22689 28027 6 

.24434 60952 8 
0.26179 93878 0 
.27925 26803 2 
.29670 59728 4 
.31415 92653 6 
.33161 25578 8 
0.34906 58504 o 
.36651 9M29 2 
.38397 24354 4 
.40142 57279 6 
.41887 90204 8 

0.43633 23130 o 
•453/8 5605S 2 
.47123 88980 4 
.48869 21905 6 
.50614 54830 8 

0.52359 87756 o 
.54105 20681 2 
.55850 53606 4 
.57595 86531 6 
.59341 19456 8 
0.61086 52382 0 
.62831 85307 2 
.64577 >8232 4 
.66322 51 157 6 


0.00029 

.00058 

.00087 

.00116 

0.00145 

.00174 

.00203 

.00232 

.00261 

0,00290 

.00319 

.00349 

.00378 

.00407 

0.00436 

.00465 

.00494 

.00523 

.00552 

0.00581 

.00610 

.00639 

.00669 

.00698 


40 0 

41 

42 

43 

44 

45 0 


55 0 

56 

57 

58 I 


0.00727 : 


.00785 , 
.00814 . 
.00843 

0.00872 ' 
.00901 
.00930 
.00959 

.00989 
0.01018 

.01047 
.01076 
.01105 

C8067 8.1082 8 .01134 

,69813 17008 o 0.01163 

71558 49933 2 .01192 

73303 82858 4 -01221 

75049 15783 6 .01250 

,76794 48708 8 .01279 

78539 81634 0 0.01308 

.80285 14559 2 .01338 

,82030 47484 4 -01367 

.83775 80409 6 .01396 

.85521 13334 8 .01425 

.87266 46260 0 0.01454 

.89011 79185 2 .01483 

.90757 12110 4 .01512 

.92502 45035 6 .01541 

.94247 77960 8 .01570 

•95993 10886 0 0,01599 

.97738 43811 2 .01628 

.99483 76736 4 .01658 

.01229 09661 6 .01687 

,02974 42586 8 .01716 

.04719 75512 o 0.01745 


08882 1 
17764 2 
26646 3 

35528 3 

44410 4 
53292 5 
62174 6 
71056 7 
79938 8 

88820 9 
97703 o 

06585 o 
15467 1 

24349 2 
33231 3 
421 13 4 
50995 5 
59877 6 
68759 6 

77641 7 

• 86523 8 

• 95405 9 
1 04288 0 
1 13170 1 
’ 22052 2 


39816 3 
48698 4 
57580 5 
66462 6 

& l 

93108 9 
01990 9 
10873 o 
19755 1 
28637 2 
37519 3 
46401 4 

55283 5 
64165 6 
73047 6 
81929 7 
90811 8 

99693 9 
08576 0 
17458 1 
26340 2 
35222 2 

4-1104 3 
52986 4 
61868 5 
70750 6 
79632 7 
» 88514 8 

1 97396 9 
; 06278 9 
' 15161 o 
• 24043 1 
; 32925 2 


.00016 48366 
0.00016 96847 
.00017 45329 
.00017 93810 
.00018 42292 
.00018 90773 
0.00019 39254 
.00019 87736 
.00020 36217 
.00020 84698 
.00021 33180 

0.00021 81661 
.00022 30142 
.00022 78624 
.00023 27105 
.00023 75587 
0.00024 24068 
.00024 72549 
,00025 21031 
.00025' 69512 
.00026 17993 
0.00026 66475 
.00027 14956 
.00027 63438 
.00028 1191?; 
,00028 6040c 
0.00029 08881 


90 

91 

92 

93 
5 9-1 

9 95 

3 96 

1 % 

4 99 

7 100 

1 no 

5 120 

8 130 

2 140 

6 150 

9 160 

3 170 

7 180 

0 190 

4 200 

8 210 

1 220 

• 5 230 

9 240 

2 250 

* 6 260 

1 o 270 

i 4' 300 

> 7 330 
! I 360 


I.06465 08437 2 

.08210 41362 4 

. 09955 74287 6 

.11/01 07212 8 

1.13446 40138 0 
.15191 73063 2 
. 16937 05988 4 
.18682 38913 6 
.20427 71838 8 
1. 22 1 73 04764 o 

.23918 37689 2 
.25663 70614 4 
.27409 03539 6 
.2915-1 36464 8 
1.30899 69390 o 
.32645 023 1 5 2 
.34390 35240 4 
.36135 68165 6 
.37881 01090 8 
1.39626 34016 o 
.41371 66941 2 
.43116 998(16 4 
.44862 32791 6 

.4(1607 65716 8 
1 .48352 98642 0 
.50098 31567 2 

.51843 64492 4 

.53588 97417 6 
■ 55334 303-12 7 

1.57079 63267 9 
.58824 96193 1 
.60570 29118 3 
.62315' 62043 5 
.64060 9-l«X>8 7 
1 .65806 27893 9 
.67551 60819 1 
.69296 93744 3 
.71042 266(19 5 
.72787 59594 7 


1.74532 

. 91986 

2.09439 

.26892 

.44346 

2.61799 

.79252 

.96705 

3.I4I59 

.31612 

3.49065 

.6(1519 

.83972 

4.01425 

.18879 

4.36.332 
.53785 
.71238 
5. 23598 

.75958 

6.28318 


92519 9 
21771 9 ' 
51023 9 
80275 9 
09527 9 

38779 9 
68031 9 
97283 9 
26535 9 
55787 9 

85039 9 
14291 9 
435-13 9 
72795 9 
02047 9 
31299 9 
60551 9 
89803 8 


53071 8 
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Conversion of Radians into Angular Measure. 



ISiiiIIii ns 



Annin 

RmlhinB 

Aimlo 

o. t 

C>;i 

•13 

// 

46.4806-* -17 

0.006 

0 

20 

37.58883 75 

o , 

1 l 

-7 

3 .!.‘K>u >4 <).(, 

.00/ 


24, 

03.853(14 37 

30.11845 00 

n .3 

'7 

1 1 

lo.-l |i «7 -I' ! 

.00H 


-7 

o. | 


55 

05.02240 88 

.(XX.) 


30 

5<». 38325 02 

o.'i 


3 * 

52.40312 35 

0.0100 

0 

34 

22.6480(1 25 

n.<> 

34 

.!.! 

38.883/4 83 

.0001 


CK> 

20.(12648 0!) 

«*./ 

•1“ 

Oil 

•!. 5.30 137 3 <> 

.0002 


OO 

4I.252(X> 12 

u .« 

•IS 

S<> 

II.^IIO*) 77 

.0003 


01 

OI.87044 )<) 

0,1) 

•;> 

33 

58.3.1502 .*.1 

.(Klf >4 


01 

-’ 2 . 5059 -! -5 

] .III) 

57 

<7 

,| I.Htltij.l /I 

0.0005 

0 

or 

43 - 1 . 3 - 4 ° 31 

I 0.01 

oo 

31 

.:,!.0.|J<O<l ,!5 

.(KM >f> 


02 

03.75888 37 

0,0.) 

III 

oH 

- 1 . 5 . -« Jlll-i .|<) 

.0007 


02 

-*4.38536 44 

11,0.1 

01 

■13 

07.0.M 1« 71 

.001)8 


02 

45.01184 50 

1 O.OJ 

0.5 

'7 

30. 50224 <>o 

.0001) 


03 

05.63832 56 

o , ( »J 5 

O.! 

,'il 

' 13 . •: 1 <UI .!•! 

0.0010(1 

0 

03 

26.26480 625 

o.o'l 

0,1 

.:<> 

15-8883/ |8 

.00001 


00 

02.06264 806 

0.0/ 

n| 

oo 

3 «. 530.13 73 

.<10002 


00 

04. 12529 612 

n.nS 

«M 

35 

(II . |8| |0 n8 

.(XXMl.'l 


(X) 

06 . 18791 4 M) 

(1.(0 

o. : > 

0*1 

.! 3 .M 3 .;;iO .!.! 

.(MM)O.l 


00 

08.25059 '-’-5 

(i. inn 

' 

13 

40.481162 47 

0,00(105 

0 

(Ml 

10.31324 031 


no 

03 

20. ,!( i|8() (>.! 

.(MX Kill 


00 

12.37588 837 


oo 

o:» 

;w. ;;.!*>«» 1 .15 

.01)00/ 


00 

14.43853 644 

0,00,1 

OO 

in 

i-'l./olii 87 

.(UK M iH 


00 

16.501 18 450 

II, IK) | 

oo 

'3 

4. 5 . 030.!-! 5 <> 

.IMMHX) 


00 

18.56383 256 

o.oi 

oo 

1 7 


0,(1001(1 

0 

00 

20.62648 062 
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Numerical Constants. 


IoKii.h 

■ 0.30I0J 99956 63981 

1 

-0.56418 95835 47756 

l<*iv 

10.69314 yiHoJi 599 J.S 

• ] ' IT 

lng„<o 

0 

• 2.30258 50929 94046 

1 

" 9.75142 50636 52933 

• i.yiNaH 18284 5904s 

I0K10 , / J 

l'«)W 

*n, 43429 44819 « 3 »S* 
9.6 778 43113 ""537 

V 

V V 

= 1.25331 41373 15500 

IT 

» 3 14159 J 6 .S 35 89793 




0 . 49/14 987-6 91134 

V: 

=>0,79788 45608 02865 

logoir 

. 1 . 14472 98858 49400 


1 

ir 

IT 1 

in, 31.8311 98861 83791 

'°K»Vv 

:= 9 ,(JOT 94 006 l.| 849Q4 

r< ; 9 ,M(ii)0li 440IO 89359 

1 radian 

= 206264.80624 70964 seconds 

1 

10133 II836 42338 


= 3437-74677 07849 minutes 

= 57.29577 95 t 3 i degrees 

1' * 

*m 1 ,7724,'i 38509 O55I6 

log,o 206264.80625 « 5 - 3 i 44 2 5 I 33 2 
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